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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help Desk
at (301) 621-0134

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

This supplemental issue @éferonautical Engineering, A Continuing Bibliography with Indexes
(NASA/SP—1998-7037) lists reports, articles, and other documents recently announced in the
NASA STI Database.

Thecoverage includes documents on the engineering and theoretical a$plesigin, construction,
evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-
atedcomponents, equipment, and systems. It also includes research and development in aerodynam
ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
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will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserve@sti.nasa.gawLeave the subject line blank aadter a subscribe command in the message
area formatted as follows:
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For additional information, e-mail a messagaeétp@sti.nasa.goyv
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Table of Contents

Recordsare arranged in categories 1 through 19, the first nine comingf®meronautics division
of STAR,followed by the remaining division titles. Selecting a category will link you to the collection
of records cited in this issue pertaining to that category.

01 Aeronautics 1

02 Aerodynamics 2

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and
internal flow in ducts and turbomachinery.

03 Air Transportation and Safety 13
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 15

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control.

05 Aircraft Design, T esting and Performance 17
Includes aircraft simulation technology.

06 Aircraft Instrumentation 23
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 24

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft.

08 Aircraft Stability and Control 31
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 36

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shock tubes; and aircraft engine test stands.

10 Astronautics 38

Includes astronautics (general); astrodynamics; ground support systems and facilities
(space); launch vehicles and space vehicles; space transportation; space communications,
spacecraft communications, command and tracking; spacecraft design, testing and perfor-
mance; spacecraft instrumentation; and spacecraft propulsion and power.

11  Chemistry and Materials 39
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.
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Engineering 41
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

13 Geosciences 49
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 49
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 51
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics 52
Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

17  Social Sciences 64
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

18 Space Sciences N.A.
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General 65

Indexes

Two indexes are availableoM may use the find command under the towsiu while viewing the
PDF file for direct matcisearching on any text stringolY may also view the indexes provided, for
searching oiNASA Thesaurusubject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.



Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSe¢hnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code T able

(Effective July 1, 1996)

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE
AO1 $6.50 $ 1300
A02 10.00 20.00
A03 19.50 39.00
A04-A05 21.50 43.00
A06 25.00 50.00
AO07 28.00 56.00
A08 31.00 62.00
A09 35.00 70.00
A10 38.00 76.00
All 41.00 82.00
Al2 44.00 88.00
Al3 47.00 94.00
Al4-Al17 49.00 98.00
Al18-A21 57.00 114.00
A22-A25 67.00 134.00
A99 Call For Price Call For Price

Important Notice

The$1.50domestic and $9.00 foreign shipping and handling fee currently beirgechaill remain
thesame. Foreign airmail is $27.00 for the first te3ns, $9.00 for each additional item. Additional
ly, a new processing fee of $2.00 per each video ordered will be assessed.

For users registered at the NASA CASI, document orders may be invoiced at the end of the month,
chargedagainst a deposit account, or paid by check or credit card. NASA CASI accepts American
Express, Diners’ Club, MasterCard, and VISA credit cards. There are no shipping and handling
chargesTo register at the NASA CASI, please request a registrégiom through the NASA STI

Help Desk at the numbers or addresses below.

Return Policy

The NASA Center for AeroSpace Information will gladly replace or make full refund on gems
haverequested if we have made an error in your orfldre item is defective, or if it was received in
damaged condition and you contact us within 30 days of your original request. Just contact our
NASA STI Help Desk at the numbers or addresses listed below.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
7121 Standard Drive Fax: (301) 621-0134
Hanover, MD 21076-1320 Phone: (301) 621-0390

Rev. 3/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL

Walter Royal Davis Library

CB 3912, Reference Dept.
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19980020602Naval Postgraduate SchpMonterey CA USA
Commercial Technology for Aviation Configuration Management
White, P. S., Naval Postgraduate School, USA; Jun. 1997; 78p; In English
Report No.(s): AD-A331669; No CopyrightyAil: CASI; A05, Hardcopy; A01, Microfiche

This thesis examines the current policy and procedures used to manage naval aviation configuration control. It recommends
thatthe Navy consult with SABRE Decisiordhnologies, or a company with a similar background, to re-engineer the process
for approving configuration changes and creaténformation technology system to manage the process. During this| $tady
identifiedtwo major challenges to naval aviation configuration polldyey are: (1) the process used to review and approve Engi
neeringChange Proposals (ECPs) is too complex and has too many stakeholders and (2) the current method for ninagement
approvedconfiguration changes is man-hour intensive, has potential for administrativeaad@equires physical inspection to
positively verify aircraft and equipment configurations. Finally, this study presents the theory that there are many common
requirementdetween naval aviation maintenance and commercial airline maintenameboWd take advantage of the experi
enceand technological innovations of industry and th&sn to make our configuration poli@nd our entire maintenancdaet,
moreeffective for the users in the fleet.
DTIC
Configuration Managemenhlilitary Aviation; Technology Utilization

19980020615
First successful simulation of on-board explosion will aid in aircraft hardening studies
Chen, Victor L., McDonnell-Douglas Aerospace, USA; Simulation; February, 1997; ISSN 0037-5497; Volume 68, no. 2, pp.
107-110;In English; Copyright; &ail: Issuing Activity

The worlds first successful simulation of an explosion on board a commercial airliner is expected to provide a significant
boostto understanding how twarden airliners against bombs. An explosion of this type occurs extremely quickly and its simula
tion requires simultaneous operation of both a fluid and a structural code. McDonnell-Douglas engineers overcame these problems
by coupling two explicit finite element codes so that the results of each are communicated to.thdetraidity of this approach
is supported by adequate agreement with the available experimental evidence.
Author (EI)
Computerized SimulatioExplosionsBombs (Odnance);Finite Element Method

19980020633Warner Robins Air Logistics CentdRobins AFB, GA USA
PRAM Program: Robotic Paint Booth Final Report
Jul. 20, 1994; 1p; In English
Report No.(s): AD-A331675; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

F-15aircraftscheduled for Programmed Depot Maintenance (PDM) normally have 10-15 coats of paint. The aircraft must
be completely stripped, inspected for corrosion, and then repainted. Air FDides designed to identify and repair aircraft struc
tural or mechanical problems before they become critical. The FY89 PDM package for F-15s required a minimum of 100 aircraft
peryear and a potential workload of 850 aircraft over the fiextyears (maximum 170 per year) to be accomplishedsah&y
Robins.This task was only supportable with additional manhours, equipment, and facilibenpog dicient, less manpowen-
tensive method for PDM. Warner Robins firmly believed that an automated preparation and paint system could be developed
whichwould meet all the Air Force quality and safety requirements and elimindgelthesupport problem. In designing the-sys



tem, it was discovered that the size of existing robots was nfitisat toreach all parts of an F-15 aircraft with the robot station

ary. The only solution was to move the robot itself in three dimensional space. This solution added complexity because each
additionaldegree of freedom required an additional input and output to be controlled. to spray paint from abovantelound

the aircraft, a platform-on-a-curved-track configuration was selected. to wash, etch, and alodine, a gantry system concept was
choserfor fast and complete coverage. This project was initiated in 1988, cost $4.9Masufehded with FY89 and FY90 dol

lars. The system was placed in use for production painting of PDM aircraft at Robins AFB in January 1993. The concept of robotic
aircraftsurface preparation and painting was demonstrated to be feasible. The prototype system installed at Robins continues to
be optimized for production, while being fully production capable.

DTIC

F-15 Aircraft; Aircraft MaintenanceRobots

19980021612
Keisho of development technology: the case of the Japanesecgaift industry
Nakayamal.; Journal of Product Innovatidlanagement; Septembé&997; ISSN 0737-6782;0lume 14, no. 5, pp. 393-405;
In English; Copyright; &ail: Issuing Activity
The paper explores the role that 'keisho’ - or inheritance - of development technology play3dapahese aircraft industry
The concept of ’keisho’ is illustrated through examples ranging from the projects that culminated in development of the famed
Zero fighter aircraft during the 1930s to those that produced the FSX (recently renamed the F-2) support fighter during 1990s.
Drawingon these historical perspectives, the paper addresses three key questions regarding 'keisho’.
Author (revised by El)
Aircraft Industry;Managementindustries;Technologies

19980022955
Applications of probabilistic methods to aicraft structural maintenance
Yang,J. N., California Uniy Irvine, USA; Manning, S. D., General Dynamics Corp., USA; 1882127-142; In English; Copy
right; Avail: Aeroplus Dispatch

A stochastic crack growth analysis (SCGA) methodglbgged on the lognormal random variable mddelescribed and
demonstratedbr two practical aircraft structural maintenance applications. In theafiggication, a reliability centered mainte
nance analysis (RCMA) for evaluating aircraft structural maintenance and supportability requirements and options in terms of
risk or reliability is demonstrated. The sensitivity of RCMA inspections (initial and reinspection intervals) to variations in analysis
variabless investigated using a cutout in an aluminume-lithicimeek frame. The second application is the maintenance schedul
ing for a fleet of aircraft on a calendar year basis in terms of risk or reliafitieycrack growth life dispersion due to material,
serviceusage severity and aircraft utilization rate on the fie@htenance schedule are accountedfiocraft fleet tracking data
areused, and the sensitivity of fleet maintenance requirements to variations in the design stress levels and other variables are inves
tigatedand presented.
Author (AIAA)
Aircraft MaintenanceProbability Theory;Crack Popagation;Reliability Analysis
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Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces,; and internal flow in ducts and turbomachinery.

19980019443NASA Ames Research Centdfoffett Field, CA USA
Experimental Study of Lift-Enhancing Tabs on a o-Element Airfoll
Storms,Bruce L., Sterling Software, Inc., USA; Ross, James C., NASA Ames Research O&tedournal of Aircraft; Oct.
1995;Volume 32, No. 5, pp. 1072-1078; In English; 12th; Applhediodynamics Conference, 20-23 Jun. 1994, Colorado Springs,
CO, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
ReportNo.(s): NASA/TM-95-207303; NAS 1.15:207303; AIAA Pa8e-1868; Copyright \Alved (NASA); Avail: CASI; A02,
Hardcopy;A01, Microfiche

Theresults of a wind-tunnel test are presented twradimensional NASA 63(sub 2)-215 Mod B airfoil with a 30% chord
single-slottedlap. The use of lift-enhancing tabs (similar to Gurney flaps) on the lower surface near the trailing edgelef both
mentswas investigated on four nap configurations. A combination of vortex generators on the flap and lift-enhancing tabs was
alsoinvestigated. Measurements of surface-pressistebutions and wake profiles were used to determine the aerodynamic per



formanceof each configuration. By reducirilpw separation on the flap, a lift-enhancing tab at the main-element trailing edge
increasedhe maximum lift by 10.3% for the 42-deg flap case. Théntaba lesser f&fct at a moderate flap deflection (32 deg)
andadversely décted the performance at the smallest flap deflection (22 deg). A tab located near the flap trailprgdees
anadditional lift increment for all flap deflections. The application of vortex generators to the flap eliminated lift-curve hysteresis
andreduced flow separation on two configuratievith large flap deflections (greater than 40 deg). A maximume-liftfegeht

of 3.32 (17% above the optimum baseline) was achieved with the combination of lift-enhancing tabs on both elements and vortex
generator®n the flap.

Author

Wind Tunnel Bsts;Airfoils; Flaps (Contol Surfaces)Lift; Pressue Distribution

19980019444NASA Ames Research Centéoffett Field, CA USA
Numerical Simulation of Forced and Free-to-Roll Delta-Wng Motions
ChaderjianNeal M., NASA Ames Research CentdSA; Schif, Lewis B., NASA Ames Research CentdiSA; Journal of Ai
craft; Feb. 1996; wlume 33, No. 1, pp. 93-99; In English; 12th; 12th Applied Aerodynamics Conference, 20-23 Jun. 1994, Colo
radoSprings, CO, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
ReportNo.(s): NASA/TM-96-207294; NAS 1.15:207294; AIAA Paper 94-1884; No Copyrighail ACASI; A02,Hardcopy;
A01, Microfiche

Thethree-dimensional, Reynolds-averaged, NaSimkes (RANS) equations are used to numerically simulate nonsteady
vortical flow about a 65-deg sweep delta wing at 30-deg angle of attacklaige-amplitude, high-rate, forced-roll motions, and
adamped free-to-roll motion are present€de free-to-roll motion is computed by coupling the time-dependent RANS equations
to the flight dynamic equation of motiolihe computed results are in good agreement with the forces, moments, and roll-angle
time histories. Vortex breakdown is present in each case. Significant time lags in the vortex breakdown motions relative to the
body motions strongly influence the dynamic forces and moments.
Author
Reynolds Averaging; Navier-Stokes Equation; Computational Fluid Dynamics; Unsteady Flow; Swept Wings; Vortex Break-
down;Flow Distribution

19980019445NASA Ames Research Centdoffett Field, CA USA
Navier-Stokes Computations on Full Whg-Body Configuration with Oscillating Contr ol Surfaces
ObayashiSshigeru, NASAAmes Research Cent&fSA; Chiu, Ing-Bau, NASA Ames Research CentdBA; GuruswamyGuru
P., NASA Ames Research Center, USA; Journal of Aircraft; Dec. 1995; Volume 32, No. 6, pp. 1227-1233; In English; Atmo-
sphericFlight Mechanics Conference, 9-Aug. 1993, Montere\CA, USA,; Sponsored by American Inst. of Aeronautics and
AstronauticsUSA
ReportNo.(s): NASA/TM-95-207298; NAS 1.15:207298; AIAA Paper 93-3687; No Copyrighail ACASI; A02,Hardcopy;
A01, Microfiche

UnsteadyNavierStokes simulations have beparformed for vortical flows over an "arrow-wing” configuration of a super
sonictransport in the transonic regime. Computed steady pressures and integcatedeficients with and without control sur
facedeflection at a moderate angleatfack are compared with experiment. For unsteady cases, oscillating trailing-edge control
surfacesare modeled by using moving grids. Response characteristics between symmetric and antisymmetric oscillatory motions
of the control surfaces on the left and right wings are studied. The antisymmetric case produces highehéfstbady case
with no deflection and the unsteady symmetric case produces higher lift than the antisymmetric case. The detailed analysis of the
wakestructurerevealed a strong interaction between the primary vortex and the wake vortex sheet from the flap region when the
flap is deflected up.
Author
Control Surfaces; Navier-Stokes Equation; Computational Fluid Dynamics; Transonic Flow; Angle of Attack; Arrow Wings;
Reynolds Averaging

19980019506Arizona State Uniy Dept. of Mechanical and Aerospace Enginegriegnpe, AZ USA

Effects of Suction on Swept-Wihg Transition Final Report 16 Dec. 1995 - 31 Mai998

Saric, Wlliam S., Arizona State UniyUSA; Feb. 1998; 508p; In English

Contract(s)/Grant(s): NAG1-194

Report No.(s): NASA/CR-1998-206838; NAS 1.26:206838; No CopyrighajlACASI; A22, Hardcopy; A04, Microfiche
Stability experiments are conducted in the Arizona State University UnstadadyTwinel on a 45 deg swept airfoil. The

pressurayradient is designed to provide purely crossflow-dominated transition; that is, the boundary layer is subcuotleal to T



mien-Schlichtinglisturbances. The airfoil surface is hand polished to a 0.25 microns rms finish. Under these conditions, stationary
crossflowdisturbances grow teonuniform amplitude due to submicron surface irregularities near the leading edge. Uniform sta
tionary crossflow waves are produced by controlling the initial conditions with spanwise arrays of micron-sized roughness ele
ments near the attachment line. Hot-wire measurements provide detailed maps of the crossflow wave structure, and accurate
spectraldecompositions isolate individual-mode growth rates for the fundamental and harmonic disturbances. Roughness spac
ing, roughness height, and Reynolds number are varied to investigate the growth of all amplified wavelengths. The measurements
showearly nonlinear mode interaction causing amplitude saturation well hedosition. Comparisons with nonlinear parabo

lized stability equations calculations show excellent agreement in both the disturbance amplitude and the mpdeiEsape

Author

ExperimentationSwept Whgs; Suction;Surface DefectsCross Flow;Airfoils

19980019572NASA Ames Research Centdoffett Field, CA USA
Comparison of Implicit Schemes for the Incompessible NavierStokes Equations
RogersStuart E., NASA Ames Research Centéd®A; AIAA Journal; Nov1995; WWlume 33, No. 1, pp. 2066-2072; In English;
33rd; Aerospace Sciences Meeting, 9-12 Jan. 1995, RendJ8X; Sponsored by American Inst. of Aeronautics and Astronau
tics, USA
ReportNo.(s): NASA/TM-95-207299; NAS 1.15:207299; AIAA Paper 95-0567; No Copyrighdil ACASI; A02,Hardcopy;
AO01, Microfiche
Fora computational flow simulation tool to be useful in a design environment, it must be very robuftemd.¢b develop
sucha toolfor incompressible flow applications, a number ofedént implicit schemes are compared for several two-dimensional
flow problems in the current studijhe schemes include Point-Jacobi relaxation, Gauss-Seidel line relaxation, incomplete lower
upperdecomposition, and the generalized minimum residual method preconditioned with each of the three other schemes. The
efficiency of the schemes is measured in terms of the computing time required to obtain a steady-state solufemiftarthe
flow over abackward-facing step, the flow over a NACA 4412 airfoil, and the flow over a three-element airfoil using overset grids.
The flow solver used in the study is the INS2D code that solves the incompressible Navier-Stokes equationsnetimggthe
of artificial compressibility and upwind differencing of the convective terms. The results show that the generalized minimum
residualmethod preconditioned with the incomplete lowpper factorization outperforms all other methods by at least a factor
of 2.
Author
Incompessible FlowNavierStokes EquationComputational Fluid DynamicSwo Dimensional FlowReynolds ®eraging

19980019883VDI-Verlag G.m.b.H.Duesseldorf, Germany
Experimental Investigation of Nonlinear Formation of Flow Structures in a TFansitional Thr ee-Dimensional Boundary
Layer Experimentelle Untersuchung Nichtlinearer Strukturbildung imr@nsitionsprozeff Einer Instabilen Dreidimensiona
len Grenzschicht
Lerche,Thomas, VDI-\¥rlag G.m.b.H., Germany; 1997; ISSN 0178-9538; 124p; In German; ISBN 3-18-331007-4; Copyright;
Avail: Issuing Activity (VDI-\Verlag G.m.b.H., Postfach 10 10 54, 40001Duesseldorf, Germany), Hartitiopyfiche

Utilizing a newly developed disturbance generator which enables the initiation of single oblique traveling waves in-a three-di
mensionaincompressible boundary-layer beisigbject to crossflow instabilityhe primary and secondary transition regimes are
investigatedy hot-wire anemometrfleasurements of propagation directions amgblification characteristics of primary cress
flow instabilities are presented. Strong interactions known as parametric resonance between stationary and unsteady crossflov
modes are investigated. Secondary resonaffieetefeading to the generation of additionally amplified modesnantvave
triadsand flow randomization are accounted feroper Orthogonal Decomposition (POD) is used to identify coherent structures
in the nonlinear transition regime. A high-frequency secondary instability in the regime immediately before breakdown to turbu
lenceis analysed. Experimental findings of primary instability developmertarmpared with local and non-local linear stability
calculationsThe discussion of results concerning nonlinear disturbance evolution is based on an interaction model from spatial
Direct Numerical Simulation (DNS) and predictions of secondary instability theory
Author
Three Dimensional Boundary LayeéMpnlinearity; Cross Flow;Traveling Waves;Turbulence;Stability; Decomposition

19980020537Academy of Sciences of the Ukrajtiest. of Hydromechani¢cKiev, Ukraine

Non-Linear Nonsteady Effects in the Hydodynamics of the Oscillating Wng

Dovgiy, S. A., Academy of Sciences of the Ukraine, Ukraine; Feb. 1998; 9p; In English; Also announced as 19980020532; Copy
right Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche



Thearticle presents the analysis of the nonsteady hydroaerodynamic characteristics of the oscillating wing with the infinite
spanperforming the function of the propulsdihe results are received for the non-linear theory by means of the discrete vortices
method.The comparison of data is conducted based on the quasisteady approach, linear and tioeeliresant is also noted
thatfor those modes of the wing motion which are able to simulate the operation of the wing propulsors of hydrobionts valid results
canbe given with the help of the nonsteady theory.only
Author
Nonlinearity; Oscillating Flow;\ortices; Infinite Span Whgs; Hydrodynamics

19980020855NASA Langley Research Centétampton, YA USA
Aeroheating Predictions for X-34 Using an Inviscid-Boundary Layer Method
Riley, Christopher J., NASA Langley Research Center, USA; Kleb, William L., NASA Langley Research Center, USA; Alter,
Stevend., Lockheed Martin Engineering and Sciences Co., USA; 1998; 14p; In English; 36th; Aerospace Sciences Meeting and
Exhibit, 12-15 Jan. 1998, Reno, NUSA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
ReportNo.(s): NASA/TM-1998-207288; NAS 1.15:207288; AIAA Paper 98-0880; No Copyrightil:ACASI; A03, Hardcopy;
A01, Microfiche

Radiativeequilibrium surface temperatures and surface heatingfratasa combined inviscid-boundary layer method are
presentedor the X-34 Reusable LauncleNicle for several points along the hypersonic descent portion of its trajeéotasgid,
perfect-gasolutions are generated with the Langley Aerothermodynamic Upwind Relaxation Algorithm (LAURA) &atdhe
ParallelLowerUpper Relaxation (DPLUR) code. Surface temperatanesheating rates are then computed using the Langley
Approximate Three-Dimensional Convective Heating (LATCH) engineering code employing both laminar and turbulent flow
models.The combined inviscid-boundary layer method provides accurate predictions of surface temperatures over most of the
vehicleand requires much less computation&rethan a NavieStokes code. This enables the generation of a more thorough
aerothermatiatabase which is necessary to design the thermal protection system and specify the flighiclienits.
Author
Inviscid Flow; Boundary LayersX-34 Reusable LauncleNcle; Surface €mperatue; Turbulent Flow;Convective Heatrans-
fer; Aerodynamic HeatingAlgorithms

19980020894NASA Ames Research Centdoffett Field, CA USA
Wing-Body Aeroelasticity on Parallel Computers
GuruswamyGuru P, NASA Ames Research Cent&lSA; Byun, Chansup, MCRInst., USA; Journal of Aircraft; Apr1996;
Volume 33, No. 2, pp. 421-428; In English; 35th; Structures, Structural Dynamics and Materials Conference, 1892@ Apr
Hilton Head, SC, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NCC2-740
Report No.(s): NASA/TM-96-207291; NAS 1.15:207291; AIAA Paper 94-1487; No Copyrighit: £ASI; A03,Hardcopy;
A01, Microfiche

This article presents procedure for computing the aeroelasticity of wing-body configurations on multiple-instruction, multi
ple-dataparallel computers. In this procedure, fluids are modeled using Euler equations discretized by ddneiteeimethod,
andstructures are modeled using finite element equations. The procedure is designed in such a way that each discipline can be
developed and maintained independently by using a domain decomposition approach. A parallel integration scheme is used to
compute aeroelastic responses by solving the coupled fluid and structural equations concurrently while keeping modularity of
eachdiscipline. The present procedure is validated by computingetteelastic response of a wing and comparing with experi
ment.Aeroelastic computations are illustrated for a high speed civil transport type wing-body configuration.
Author
Body-Wing Configurations; Aeroelasticity; Parallel Computers; Euler Equations of Motion; Measure and Integration; Finite
DifferenceTheory;Finite Element Method

19980020902NASA Langley Research Centétampton, YA USA
Numerical Simulation of Fluctuations Leading to Noise in a Flap-Edge Flowfield
Streett,C. L., NASA Langley Research CentelSA; 1998; 16p; In English; 36th; Aerospace Sciences Meeting and Exhibit, 12-15
Jan.1998, Reno, NMUSA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
ReportNo.(s): NASA/TM-1998-207324; NAS 1.15:207324; AIAA Paper 98-0628; No Copyrightil:ACASI; A03, Hardcopy;
A01, Microfiche
In this paper we develop an approximate computational framework for simulation of the fluctuating flowfield associated with
the complex vortex system seen at the side edge of a flap in a multi-element high-lift airfoil system. The eventual goal of these



simulationsis to provide an estimate of the spectral contethede fluctuations, in order that the spectrum of the noise generated
by such flowfields may be estimated. Results from simulations utilizing this computational framework are shown.

Author

Numerical AnalysisSimulation;Flow Distribution

19980021270NASA Langley Research Centétampton, YA USA
Engineering Aerothermal Analysis for X-34 Thermal Protection System Design
Wurster,Kathryn E., NASA Langley Research CentdBA; Riley Christopher J., NASA Langley Research Cent&A; Zoby
E. Vincent, NASA Langley Research CentdSA; 1998; 22p; In English; 36th; Aerospace Sciences Meeting and Exhibit, 12-15
Jan.1998, Reno, NVUSA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
ReportNo.(s): NASA/TM-1998-207310; NAS 1.15:207310; AIAA Paper 98-0882; No Copyrigiatil:ACASI; A03, Hardcopy;
AO01, Microfiche

Designof the thermal protection system for any hypersonic flight vehicle requires determination of both the peak tempera
turesover the surface and the heating-rate history along the flight profileisipaperthe process used to generate the aerothermal
environments required for the X-34 Testbed Technology Demonstrator thermal protection system design is described as it has
evolvedfrom a relatively simplistic approach basedemgineering methods applied to critical areas to one of detailed analyses
overthe entire vehicle. A brief description of the trajectory development leading to the selection of the thermal protection system
designtrajectory is included. Comparisons of engineering heating predictions with wind-tunnel test daith aesults obtained
usinga Navier Stokes flowfield code and an inviscid/boundeyer method are shown. Good agreement is demonstrated among
all these methods for both the ground-test conditiontiaageak heating flight condition. Finglthe detailed analysis using engi
neeringmethods to interpolate tlseirface-heating-rate results from the inviscid/boundary layer method to predict the required
thermal environments is described and results presented.
Author
Aerothermodynamics; Boundary Layers; Thermal Analysis; Systems Engineering; Hypersonic Vehicles; Flight Paths; X-34
Reusabld_aunch ¥hicle

19980021273NASA Ames Research Centdfoffett Field, CA USA
Analysis of Tangential Slot Blowing on F/A-18 Isolated Fogbody
Gee,Ken, NASA Ames Research CenteiSA; Rizk, Yehia M., NASA Ames Research CentdSA; Schif, Lewis B., NASA
AmesResearch CentedSA; Journal of Aircraft; Oct. 1995;0lume 32, No. 5, pp. 1040-1046; In English; 12th; Applied Aerody
namicsConference, 20-23 Jun. 1994, Colorado Springs, CO, USA; Sponsored by American Inst. of Aeronautics and Astronautics,
USA
ReportNo.(s): NASA/TM-95-207378; NAS 1.15:207378; AIAA Paper 94-1831; No Copyrighdjl ACASI; A02,Hardcopy;
A01, Microfiche

Thegeneration of significant side forces and yawing moments on an F/A-18 fuselage through tangential slot blowing is ana
lyzed usingcomputational fluid dynamics. Thefefts of freestream Mach numbgat exit conditions, jet length, and jet location
arestudied. The écts of over and underblowing on force and moment production are analyzed. Non-time-accurate solutions
areobtained to determine the steady-state side forces, yawing moments, and surface pressure distributions generated by tangentic
slot blowing. Time-accurate solutions are obtairtedstudy the force onset time lag of tangential slot blowing. Comparison with
available experimental data from full-scale wind-tunnel and subscale wind-tunnel tests are made. This computational analysis
complementshe experimental results and provides a detaitaterstanding of thefetts of tangential slot blowing on the flow
field about the isolated F/A-18 forebodydditionally; it extends the slot-blowing database to transonic maneuvering Mach num
bers.
Author
Analysis(Mathematics);Tangential BlowingSlots; Computational Fluid Dynamicsawing MomentsForebodiesFree Flow

19980021295NASA Ames Research Centéoffett Field, CA USA

Impulsive Start of a Symmetric Airfoil at High Angle of Attack

Katz, Joseph, San Diego State UnlySA; Yon, Steven, San Diego State UnlSA; Rogers, Stuart E., NASA Ames Research
Center,USA; AIAA Journal; Feb1996; \blume 34, No. 2, pp. 225-230; In English; 13th; Applied Aerodynamics Conference,
19-22Jun. 1995, San Diego, CA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NCA2-786

ReportNo.(s): NASA/TM-96-207292; NAS 1.26:207292; AIAA Paper 95-1872; No Copyrighail ACASI; A02,Hardcopy;

A01, Microfiche



Thefluid dynamic phenomena following the impulsive start of a NACA 0015 ainfeik studied by using a time accurate
solutionof the incompressibleminar NavierStokes equations. Angle of attack was set at 10 deg to simulate steady-state poststall
conditionsat a Reynolds number of 1.2 x 10(exp 4). The calculation revealed tieatrdial lift values care obtained, immedi
atelyfollowing the impulsive start, when a trapped vortex develops above the airfoil. Before the buildup of this trapped vortex
andimmediately after the airfoil was set into motion, the fluid is attached to the aidoiface and flows around the trailing edge,
demonstratinghe delay in the buildup of the classical Kutta conditidme transient of this ffct is quite short and is followed
by an attached How event that leads to the trapped vortex that has a longer duration. The just described initial phenomenon eventu
ally transits into a fully developed separated flow pattern identifiable by an alternating, periodic vortex shedding.

Author
Airfoils; NavierStokes Equatiomangle of Attackjncompeessible FlowMortex Shedding

19980021427Institute for Computer Applications in Science and EnginegHiagnpton, YA USA
Directional Agglomeration Multigrid T echniques for High Reynolds Number Y6cous Flow Solvers
1998; 8p; In English; 36th; Aerospace Sciences Meeting and Exhibit, 12-15 Jan. 1998, R&nSANV
Report No.(s): NASA/CR-1998-207313; NAS 1.26:207313; AIAA Paper 98-0612; Copyright Waived (NASA); Avail: CASI;
A02, Hardcopy; A01, Microfiche

A preconditionedlirectional-implicit agglomeration algorithm is developed for solving two- and three-dimensional viscous
flows on highly anisotropic unstructured meshes of mixed-element types. The multigrid smoother consists of a pre-conditioned
point- or line-implicit solver which operates on lines constructed in the unstructured mesh using a weighted graph algorithm.
Directional coarsening or agglomeration is achieved using a similar weighted graph algorithm. A tight coupling of the line
constructiorand directional agglomeration algorithms enables the use of aggressive coarsening ratios in the multigrid algorithm,
whichin turn reduces the cost of a multigrid cycle. Cogeece rates which are independent of the degree of grid stretching are
demonstrated in both two and three dimensions. Further improvement of the three-dimensional convergence rates through a
GMREStechnique is also demonstrated.
Author
AgglomerationMultigrid Methods;High Reynolds Numbe¥jfscous Flow

19980021432NASA Langley Research Centétampton, YA USA
Computational Aeroheating Predictions for X-34
Kelb, William L., NASA Langley Research Center, USA; Wood, William A., NASA Langley Research Center, USA; Gnoffo,
PeterA., NASA Langley Research Cent&lSA; Alter, Stephen J., Lockheed Martin Engineering and Sciences Co., USA; 1998;
14p;In English; 36th; AIAA Aerospace Sciences Meeting and Exhibit, 12-15 Jan. 1998, RendSNMOriginal contains color
illustrations
ReportNo.(s): NASA/TM-1998-207318; NAS 1.15:207318; AIAA Paper 98-0879; No Copyrightil:ACASI; A03, Hardcopy;
A01, Microfiche

Radiativeequilibrium surface temperatures, heating rates, streamlines, surface pressures, and flow-field features as predicted
by the Langley Aerothermodynamic Upwind Relaxation Algorithm (Laura) are presented for theet8#blogy Demonstrator
Resultsfor two trajectory points corresponding to entry peak heating and two control surface deflections are discussed. This data
is also discussed in context of Thermal Protection System (TPS) design ™wiesrk presented in this report is part of géar
effort to define the X-34 aerothermal environment, including the application of engineering codes and wind-tunnel studies.
Author
Aerodynamic HeatingX-34 Reusable Launctelicle; Computational Fluid Dynamic$jpwind Schemes (Mathematics)

19980021507
Numerical study of the effects of wall catalysis on shock wave/boundary-layer interaction
Grumet, Adam, Maryland, Univ., College Park, USA; Anderson, John D., Jr., Maryland, Univ., College Park; Lewis, Mark J.,
Maryland,Univ., College Park; Journal of Thermophysics and HeahSfer; Mar1994;ISSN 0887-8722; Mume 8, no. 1, pp.
40-47;In English
Contract(s)/Grant(s): AF-AFOSR-88-0101; NAG2-529; CopyrightilA Aeroplus Dispatch

This article presents a numerical study to investigate fieetefof nonequilibrium chemistrgnd in particulamwall catalysis
onthe separated flow region generated by an oblique shock wave impinging upon a flat plate Hayedfmya highly disso
ciatedair flowfield. The results focus on thefe€ts of the nonequilibrium chemistry upon the surface heat transfer and the separa
tion zone size. Comparative results are given for chemically reacting both noncatalytic and fully catalytic walls and nonreacting
flow cases. A direct comparison of all three cases at low pressures reveals a minimal change in the peak heat transfer for the nonca



talytic wall case as compared in the calorically perfect gas case. In contrast, the fully catalytic wall exerted a tremendous increase
in the surface heat transfétowever as the freestream pressure is increased, significant recombination occurs, so the increase
in the peak heat transfer for the noncatalytic wall is more pronounced.

Author (AIAA)

Boundary LayersShock \&ve InteractionSeparated FlowReacting FlowNonequilibrium ConditionsCatalysis

19980021721
Recent advances in jet flowfield simulation. | - Steady flows
Dash,S. M., Science Applications International Corp., Propulsive Sciences I3¥; Kenzakowski, D. C., Science Applications
InternationalCorp., Propulsive Sciences DiWSA; SeinerJ. M., NASALangley Research CentéfSA; Bhat, TR. S., NASA
LangleyResearch Centgd SA; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4390; Copyrightyal: Aeroplus Dispatch

This paper considers the balanced-pressure round jet and describes validated methogottigt its meanflow structure
undervaried conditions. The simulation of hot supersonic jets is emphasized which has required upgitadespsilon turbu
lence model to provide consistent agreement with available fluid dynamic data. Upgrades to k-epsilon have involved-the unifica
tion of vortex-stretching and compressible-dissipation extensions. Earlier studies have indicated the promise of utilizing this fluid
dynamic methodology in conjunction with the solution of the compressible Rayleigh equation for the prediction of supersonic
jet noise associated with Mach wave emissionrifowards unifying these steps is described along with recent predictions which
implementthe final version of the new k-epsilon CDJ turbulena®lel. Progress towards analyzing the mean flow structure of
more complicated jets is summarized along with current limitations in the turbulence modeling and potential research paths
towardsremedying these limitations.
Author (revised by AIAA)
Jet Flow;Flow Distribution; K-Epsilon Trbulence ModelJurbulent Flow;Computational Fluid Dynamics

19980022084
Trailing-edge diffraction - Inviscid and viscid theory
Peake, N., Cambridge Unj\JK; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4394; Copyrightyal: Aeroplus Dispatch
Thetheoreticalnalysis described in this paper involves an investigation of vortex shedding by a supersonic jet rozzle. W
considera two-dimensional rigid splitter plate, with supersonic mean flow on one side and still air on tharatheith gplane
sound wave illuminating the trailing edge from the supersonic stream, and analyze both the inviscid (outer) and viscid (inner)
unsteadyflows so generated. ®demonstrate that for typical values of incident frequency and amplitude, there is a fully-consis
tent, attached-flow solution, in which the vortex sheet leaves the trailing edgaaviiero gradient, and for which the viscous
flow possesses the well-known triple-deck structure. Determination of this viscous flow reduces to theod@gtiations in
the lower deck, which is completed using a blend of analytical and numerical methods.
Author (AIAA)
Trailing Edges;Supersonic Nozzledet Nozzlesyortex SheddingSound \&ves;Aeroacoustics

19980022086
Recent advances in jet flowfield simulation. 1l - Unsteady flows
Sinha,N., Science Applications International Corp., Propulsive ScienceslWIB¥; Dash, S. M., Science Applications Interna
tional Corp., Propulsive Sciences DiMSA; Madabhushi, R. K., Science Applications International Corp., Propulsive Sciences
Div., USA,; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4391; Copyrightyal: Aeroplus Dispatch

This paper describes recent advances made in analyzing a variety of unsteady jet/free shear flow problems. The CRAFT
upwind/implicitcode has beeutilized with turbulent lage scale structures directly simulated while the fidesipative scales
aremodeled using subgrid stress (SGS) terms. Problems addressed include short-duration jets, quasi-periodic flows, and weakly
forcedshear layers. This approach has been utilized to gain an understanding of time-averaged turbulence struasyrep
totic state, for which sensitivitig® weak forcing and SGS modeling have been quite small. For periodic problems (e.g., vortex-
shedding)the low frequency spectral behavior (controlled by thgelaicalestructure) is minimally &tcted by SGS modeling
while the high frequency spectra are strongly influenced. The importance of SGS terms in short-duration problems is demon-
stratedby work being performed for interior ballistic flows.
Author (AIAA)
Jet Flow;Unsteady Flowfree Flow;Flow Distribution; Turbulence Modelsyortices



19980022096
Adaptive boundary layer control with distributed suction
Rioual,J.-L., Southampton UnivUK; Nelson, PA., Southampton UniyUK; Fisher M. J., Southampton UniMUK; Mullender
A. J., Rolls-Royce, PLC, UK; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4396; Copyrightyal: Aeroplus Dispatch

An iterative control algorithm is derived allowing the output of a multiinput/single output system to be driven towards a
desiredvalue with minimum power penalty on the inputs. The derived optimal controller is applied to the control of the zone of
transition for a flat plate boundary layer with pressure gradient. The control is applied using suction through two independently
controlledsuction panels. Experimentasults show that for such a nonlinear time-varying system, boundary layer transition can
bemaintained at a desired location using the minimum suction distribution. The key element for good performance of the control
ler is the identification algorithm which must ensure accurate parameters of theafitb@elinknown plant. The controller update
is indeed fully dependent dhe derived model parameters. The application of the control algorithm to computer models of five
andnine suction panels shows that coigegrce towards the optimal suction distribution can easily be achieved with a number
of iterations.
Author (AIAA)
Boundary Layer Contil; Boundary Layer fansition; Iteration; Contiol Systems DesigiGontrollers

19980022106
Supersonic elliptic jet noise - Experiments with and without an ejector sloud
Kinzie, Kevin W, Pennsylvania State Uniwniversity Park, USA; Martens, Steven, Pennsylvania State,Wmiersity Park;
McLaughlin,Dennis K., Pennsylvania State UniMniversity Park; Oct. 1993; In English
Contract(s)/Grant(s): NAG1-1047
Report No.(s): AIAA Paper 93-4349; Copyrightyal: Aeroplus Dispatch

Experimentshave been performed to investigate the aerodynamic and acoustic properties of a moderate Reynolds number
shock-freeMach 1.5 elliptic jet. The elliptiget is seen to mix faster than a comparable axisymmetric jet, resulting in a shorter
potentialcore. As a result of the faster jet deceleration, less noise is radiated tofible fafrthe elliptic jet compared to the axi
symmetricjet. Higher flow fluctuations are measured on the minor axis of the jet shear layer than the major axis, which appears
to result in a higher noise level radiated to thefield of the minor axis measuremegiane. A modal decomposition performed
around the jet azimuth shows the jet to be dominated by a varicose instability mode. Lirfitdd &tenuation was seen when
arectangular shroud was placed around the jet. A noise reduction of 1 to 2 dB was measured compared to the unshrouded jet.
Author (AIAA)
Supersonic FlowJet Flow; Aerndynamic NoiseSound FieldsSound Pessue; Noise Reduction

19980022169Geopia Inst. of Bch, Aerospace andransportation Lah Atlanta, GA USA
Continued Developmentand Application of Circulation Control Pneumatic Technology to Advanced Tansport Air craft
Final Report 14 Jun. 1993 - 31 Aug. 1997
Englar Robert J., Gegra Inst. of Bch., USA; Mar03, 1998; 45p; In English
Contract(s)/Grant(s): NAG1-1517
ReportNo.(s): NASA/CR-1998-207471; NAS 1.26:207471; GTRI-A-9483; No CopyrighajlACASI; A03, Hardcopy; A01,
Microfiche

Personnebf the Geagia Tech Research Institute (GTRI) Aerospace arah3portation Lab have completed a fgaar grant
programto develop and evaluate the pneumatic aerodynamic technology known as Circulation Control (CC) or Circulation Con
trol Wing (CCW) for advanced transport aircraft. This pneumatic technoldggh employs low-level blowing from tangential
slotsover round or neatound trailing edges of airfoils, greatly augments the circulation around a lifting or control surface and
thusenhances the aerodynamic forces and moments generated by that swdadiendnsional force augmentations as high as
80 times the input blowing momentum coefficient have been recorded experimentally for these blown devices, thus providing
returnsof 8000% on the jet momentum expended. A further benefit is the absence of moving parts such as mechanical flaps, slats,
spoilers, ailerons, elevators and rudders from these pneumatic surfacesiseofienly very small, simple, blown aerodynamic
surfacesn synegistic designs which integrate the lift, drag and control surfaces. The application of these devices to advanced
aircraft can offer significant benefits in their performance, efficiency, simplicity, reliability, economic cost of operation, noise
reduction,and safety of flight. to further develop and evaluate this potential, this researtvat conducted by GTRI under



grantfor the NASA Langley Research Centapplied Aerodynamics Division, Subsonic Aerodynamics Branch, between June
14,1993 and May 31, 1997.

Author

TechnologiesAerdynamicsPneumaticsAirfoils; Dynamic Contol; Transport Aicraft

19980022387
Flow distortion monitoring in an S-shaped intake
Weng,Peifen, Shanghai Jiaotong Uni€hina; GuoRongwei, Nanjing Aeronautical Inst., China; Journal of Aerospace Power;
Oct. 1993; ISSN 1000-8055;0lume 8, no. 4, pp. 409-41Iin Chinese; Copyright;vail: Aeroplus Dispatch

A series of experiments were carrimat in an S-shaped air intake at high incidence. The observations show that the greater
theincidence, the more distorted is the flow field. Furthieere is a relation between high incidence, swirling flotal pressure
field, and position angle of the flow with the lowest total pressure coefficient. The position angle is given as a better detection
parametewhich can monitor the distorted velocity and pressure field.
Author (revised by AIAA)
Aircraft EnginesAir Intakes;Flow Distortion; Duct Geometry

19980022388

Study on existence and uniqueness of similarity transformation in cascade

Zhu,Nangou, South China Uniaf Technology China; Xu, Liping, Beijing Univof Aeronautics and Astronautics, China; Journal

of Aerospace Power; Oct. 1993; ISEN00-8055; ¥lume 8, no. 4, pp. 393-395; In Chinese; CopyrighgiA Aeroplus Dispatch
Basedon the similarity theory and a two-dimensional potential equation, the existence of a similarity transfonnaatam

cadeat different inlet Mach numbers is considered. It is shown that only for linearized two-dimensional flows there exists an exact

similarity. In the case of full disturbance, only an approximate similarity can be found. The uniqueness of the similarity trans-

formationin accordance witthe inlet Mach number is also considered. The conclusion provides some theoretical basis for the

similarity transformation.

Author (revised by AIAA)

Cascade FlowExistence Theems;Uniqueness Theem; Transformations (Mathematicsjwo Dimensional Flow

19980022392
Three-dimensional flow field inside compgssor otor tip r egion at near stall condition
Ma, Hongwei, Beijing Univof Aeronautics and AstronautidShina; Jiang, Haokang, Beijing Uniaf Aeronautics and Astronau
tics, China; Li, Yuchun, Beijing Univ. of Aeronautics and Astronautics, China; Journal of Aerospace Power; Oct. 1993; ISSN
1000-8055Molume 8, no. 4, pp. 318-322; In Chinese; CopyrighgilA Aeroplus Dispatch

The three-dimensional flow field inside the tip region of a low-speed large-scale axial-flow compressor rotor at near stall
condition was measured with the help of a five-hole conical probe driven by a rotating four-coordinate traverse mechanism.
Results indicate that the radial migration of the boundary layer of the blade suction surface is strong, which induces a vortex
nearby;flow separation occurs on the blade suction surface; a blade scraping vortex exists in the corner of the blade pressure sur
face; strong mixing occurs between boundary layers of the pressure surface and the suction surfaedianthart of the rotor
passagewhich leads to substantial deficits of total pressure and axial veldditf this forms a complicated flow field in the
rotor tip region.
Author (revised by AIAA)
Compessor RotorsThree Dimensional FlowAerdynamic StallingBlade Tps; Boundary Layer Flow

19980022412
Circular-to-r ectangular transition duct flow without and with inlet swirl
ReichertBruce A., NASA Lewis Research CentdiSA; Hingst, Vdrren R., NASA Lewis Research CentdBA; Okiishi,Thec
doreH., lowa State Univof Science andéichnology Ames; Journal of Propulsion and Power; Feb. 1994; ISSN 0748-46B8; V
umel0, no. 1, pp. 88-94; In English; Copyright;all: Aeroplus Dispatch

The study reported in this article explored circttiarectangular transition duct flows without and with irdedrl in order
to document the &fct of inlet swirl on theransition duct flowfield and to provide detailed duct flow data for comparison with
numericalcode predictions. A method was devisedlevelop a swirling solid-body rotational flow with minimal associated dis
turbancesCoeficients based on velocities and total and static pressures measured in cross-stream planes at four axial locations
within the transition duct along with surface static pressure measurements and surface oil-film simualations are presented and
discussedor both nonswirling and swirling incomirftpws. In both cases the inlet centerline Mach number was 0.35. Tae dif
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enceshetween flowfieldgor the two cases were strikingw® pairs of counterrotating side-wall vortices appeared in the duct flow
withoutinlet swirl. These vortices were absent in the swirling incoming flow case.

Author (revised by AIAA)

Ducted Flow;Transition Flow; Swirling; Inlet Flow; Flow Distribution

19980022413
Near-wake characteristics of various Vshaped bluff bodies
Yang, Jing-Tang, National Tsing Hua Univ., Taiwan, Province of China; Tsai, Go-Long, National Tsing Hua Univ., Taiwan,
Provinceof China; WVang, \n-Bin, National $ing Hua Uniy, Taiwan, Province of China; Journal of Propulsion and Power; Feb.
1994;ISSN 0748-4658; Mume 10, no. 1, pp. 47-53; In English
Contract(s)/Grant(s): NSC-77-0401-E007-15; CopyrighgiA Aeroplus Dispatch

Mechanisnof vortex shedding and turbulent flow features of the-mesdee flow behind regular/irregular v-shaped bhdd-
iesare experimentally investigated at various airflow speeds between 10-60ith/§éMid of schlieren photography and a three-
beam two-component backward-scattering LDA system, the phenomena of vortex shedding and flow recirculation behind the
flameholderare well illustrated. Results show Strouhal numbers, based on vortex shedding frequencies being independent of gut
ter shape and within a range of 0.23-0.25. A similar flow structure of flow exists among near wake flows of v-gutterferetit dif
spanangles. Increase &feynolds number monotonically reduces the size of the recirculation zoTaion in attack angle only
slightly changes mean flow features but enhances normalized Reynolds shear stresses itk near
Author (AIAA)
Bluff Bodies;Near Viakes;Turbulent Flow;Vortex SheddingRecirculative Fluid Flow

19980022429
A new method for solving local flow near leading or trailing edge of an airfoil
Liu, Gaolian, Shanghai Inst. of Mechanical Engineering, China; He, Hong, Shanghai Inst. of Mechanical Engineering, China;
Journalof Aerospace Powef)ct. 1993; ISSN 1000-8055pWime 8, no. 4, pp. 345-348; In Chinese; CopyrightilA Aeroplus
Dispatch

A new algorithm coupled with the variational finite element method (FEM) is predentgaiving local flow near the leading
or trailing edge of an airfoil or a cascade. The solution consists of two parts. One is an approximate analytical solution of the flow
nearthe stagnation point, it absorbs the changing part in the original solution andtheakest a more smooth distribution which
canbe computed more accuratelgking advantage of the variational principles, it is possible to locate the stagnation point more
preciselyand automaticallyThe numerical results show that the methodfecéfe in solving the subsonic flow accuratedgpe
cially for nonzero angles of attack. The theory can be coupled with the variational difference method as well as the variational
FEM.
Author (revised by AIAA)
Trailing Edges;Leading EdgesComputational Fluid DynamicsSubsonic Flow

19980022430
Experimental investigation of an end-modified compessor cascade
Wu, Gouhua, Beijing Univof Aeronautics and Astronautics, China; Peng, Zeyan, Beijing dhiveronautics and Astronautics,
China; Yan, Ming, Beijing Univ of Aeronautics and Astronautics, China; Ren, Liyin, Beijing UoivAeronautics and Astronau
tics, China; Journal of Aerospace Power; Oct. 1993; ISSN 1000-8@BEN¥ 8, no. 4, pB341-344; In Chinese; CopyrightyAil:
AeroplusDispatch

A compressor end-modified cascade and the original cascade are compared experimentally to study the three-dimensional
flow characteristics at the exit plane of the cascade. The results show that the modification of the end part at the trailing edge of
the original blade would effectively improve the exit air angle spanwise distribution and meet the need of the inlet air angle of
thenext row blades, provided that the total pressure losficeat does not change decrease. The test results also indicate that
althoughthe camber angle of the blades in the end pan decreases due to the modification, the passage-mass-averaged value of th
camberangle changes only slightl@therwise, the air flow through the cascade is the same as the original or eveittistter
technique has been successfully used to improve both the stall margin and efficiency of axial multistage compressors and to
depresshe unsteady pressure disturbance.
Author (revised by AIAA)
Compessor BladesCascade FlowThree Dimensional FlowE-low CharacteristicsTrailing Edges
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19980022431
Prediction of propeller pressue distribution and performance by lifting surface theory
Chen,Zemin, Beijing Univ of Aeronautics and Astronautics, China; Pan, Jieyuan, Beijing BhAeronautics and Astronautics,
China;Journal of Aerospace Power; Oct. 1993; ISSN 1000-80&5meé 8, no. 4, pp. 333-336; In Chinese; CopyrighgiA
Aeroplus Dispatch

A numerical method is presented for the prediction of propeller performance and pressure distribution onghddsiade
accordingto the lifting surface theoryrhe lifting surface model consists of two layers of constant strength quadrilateral vortex-
ring elements covering both surfaces of the blades. The velocity jump across the vortex sheet is included in the computation of
the pressurdaistribution. The déct of blade drag is included in the calculation of propeller performance. Numerical results agree
well with experimental data for the considered two propellers.
Author (revised by AIAA)
Propeller EfficiencyPressue Distribution; Performance Rediction;Lifting Bodies

19980022683NASA Langley Research Centétampton, YA USA
Boundary Layer Flow Control with a One Atmosphee Uniform Glow Discharge Surface Plasma
Roth, J. Reece, Tennessee Univ., USA; Sherman, Daniel M., Tennessee Univ., USA; Wilkinson, Stephen P., NASA Langley
ResearctCentey USA; 1998; 29p; IrEnglish; 36th; Aerospace Sciences Meeting and Exhibit, 12-15 Jan. 1998, Rett§AV
Sponsoredby American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NCC1-223
ReportNo.(s): NASA/CR-1998-207309; NAS 1.26:207309; AIAA Pap@+0328; No Copyright; ¥ail: CASI; A03, Hardcopy;
A01, Microfiche

Low speedwind tunnel data have been acquired for planar panels covered by a uniform, glowgdiscinface plasma in
atmospheri@ressure air known as the One Atmosphere Uniform Glow Digelfdasma (OAUGDP). Streamwise and spanwise
arraysof flush, plasma-generating surface electrodes have been studied in Jamnsitional, and fully turbulent boundary layer
flow. Plasma between symmetric streamwise electrode stipsed lage increases in panel drag, whereas asymmetric spanwise
electrode configurations produced a significant thrust. Smoke wire flow visualization and mean velocity diagnostics show the
primary cause of the phenomena to be a combination of mass transport and vortical structures induced by strong paraelectric Elec
troHydroDynamic(EHD) body forces on the flaw
Author
Boundary Layer FlowBoundary Layer Contl; Plasmas (Physics)yMnd Tunnel EBsts;Data Acquisition;Glow Dischages

19980022684Fukuyama Uniy Japan
Method for Visualizing Streamlines Around Hypersonic \ehicles by Using Electrical Discharge
Nishio, Masatomi, Fukuyama UnivJapan; AIAA Journal; Jun. 199%plume 30, No. 6, pp. 1662-1663; In English; Copyright;
Avail: Issuing Activity (American Inst. of Aeronautics and Astronautics, Inc., The Aerospace, G&BtEEnfant Promenade,
SW, Washington, DC 20024-2518), Hardcopicrofiche

It is very important to obtain shock shapes, pressure distributions, streamlines, etc. around hypersonic vehicles for under-
standingthe characteristics of the flowfield. Recepdymethod for visualizing three-dimensional shock shapes around hypersonic
vehicles by using an electrical discharge was reported by Nishio. A method for measurement of surface pressure distribution
aroundhypersonic vehicles was reported by Nishio and Kimura. Howg\vewnery dificult to visualize the streamlines because
the hypersonic flows obtained loydinary hypersonic tunnels in laboratories have usually been of considerable low; Hegtsity
speedand short duration. The result is that few viable visualizing methods have been reported. Therefore, a useful method for
visualizing streamlines of hypersonic flows obtained by ordihgpersonidunnels has been required. In this Note, a method
for visualizing the streamlines by using an electrical digghar described.
Author
Hypersonic ¥hicles;Hypersonic FlowFlow Msualization;Laminar Flow

19980022854
Mismatch analysis between compgssor stages
Miao, Houwu, Shenyang Aeroengine Research Inst., China; Liu, Jianhua, Shenyang Aeroengine Research Inst., China; Journal
of Aerospace Power; Oct. 1993; IS3N00-8055; ¥lume 8, no. 4, pp. 396-398; In Chinese; CopyrighgiA Aeroplus Dispatch

A new three-stage compressor has been made by scalmtwapstage transonic compressor and adding a third stage in order
to enhance its mass flow and pressure ratstsIshowhat serious flow mismatch exists between the second and third stages.
The flow mismatch is attributed to the effect of the scaling-up coefficient on the flow block factor, variation of the rotor blade
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airfoil section stagger angles due to centrifugal force, and the unstéaxtyf@f supersonic blading with a loagpect ratio. Owing

to the above mentioned three factors, the flow capacity of the third stage is increased by 6.3 percent. Tip-cut of the third stage
demonstrates that the flow path area of the third stage is reduced to 93.7 perdet naodified three-stage compressor has
goodflow match between the second stage and the third stage; as a resuieiteagin is enhanced by 5.8 percent.

Author (revised by AIAA)

Rotor BladesMass Flow;Pressue Ratio;Supersonic FlowAirfoil Profiles

19980022909
Installed F/A-18 inlet flow calculations at a high angle of attack
Bruns, James E., Sverdrup Technology, Inc., USA; Smith, C. F., Sverdrup Technology, Inc., USA; Journal of Propulsion and
Power;Feb. 1994; ISSN 0748-4658pMme 10, no. 1, pp.1D-115; In English
Contract(s)/Grant(s): NAS3-25266
Report No.(s): AIAA Paper 92-3175; Copyrightyal: Aeroplus Dispatch
No abstract available.
Angle of AttackComputational Fluid Dynamicg:-18 Aircraft; Inlet Flow; NavierStokes Equationyaw

19980022911
Computational investigation of circular-to-r ectangular transition ducts
Pao, S. P, NASA Langley Research Center, USA; Carlson, John R., NASA Langley Research Center, USA; Abdol-Hamid,
KhaledS., Analytical Services and Materials, Inc., USA; Journal of Propulsion and Feeter]994; ISSN 0748-4658pMme
10,no. 1, pp. 95-100; In English
Report No.(s): AIAA Paper 91-3342; Copyrightyal: Aeroplus Dispatch
No abstract available.
Computational Fluid Dynamic$)uct GeometryDucted Flow; Navier-Stokes Equation; Three Dimensional Flow; Transition
Flow

19980022930

Numerical studies on flows in a dual-inlet dump combustor

Liao, Changmin, Tsinghua Univ., China; Lin, Wenyi, Tsinghua Univ., China; Zhou, Lixing, Tsinghua Univ., China; Journal of

Propulsion €chnology; Oct. 1993; ISSN 1001-4055, no. 5, pp. 1-7; In Chinese; Copynigtit; Aeroplus Dispatch
Thethree-dimensional gas flow field in a dual-inlet combustor and the axisymmetrical gas flow field in the inlet tube of this

combustorare numerically simulated by using a k-epsilon turbulence nasdkthe SIMPLE algorithm. The sudden expansion

ratio of the combustor is 1.1. The predicted results show that there is a slim recirculation zone behind the swirler of the precombus

tor which is located inside the inlet tube, and the recirculation zone is extended to the primary zone of the combustor. There is

asmall recirculation zone in the head part of the comhustrain be concluded that the recirculation zone in the combustor cannot

stabilizethe flame, and other measures, such as using a precombustobe adopted to improve the flame stability

Author (revised by AIAA)

Dump Combustordnlet Flow; Three Dimensional Flow; Computational Fluid Dynamics

03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

19980019615National Tansportation Safety Bogrivashington, DC USA
National Transportation Safety Board Transportation Safety Recommendations Adopted and Issued during tHdonth
of October 1994
Oct. 1994; 8p; In English
Report No.(s): PB94-916610; No CopyrighyaM: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
This publication contains safety recommendations in the aviation modes of transportation adopted by the National Trans-
portationSafety Board during the month of OctohE994.
NTIS
Air Transportation;Transportation
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19980019616National Tansportation Safety Bogrivashington, DC USA

National Transportation Safety Board Transportation Safety Recommendations Adopted and Issued during tHdonth

of January 1995

Jan. 1995; 18p; In English

Report No.(s): PB95-916601; No Copyrightjall: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
This publication contains safety recommendations in aviation modes of transportation adopted by the Natispaita-

tion Safety Board during the month of Janydr995.

NTIS

Transportation;Automated flansit \ehicles

19980019617National Tansportation Safety Bogrivashington, DC USA

National Transportation Safety Board Transportation Recommendations Adopted and Issued during the Month of April

1995

Apr. 1995; 7p; In English

Report No.(s): PB95-916604; No CopyrighyaM: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
This publication contains safety recommendations in aviation modes of transportation adopted by the Natispaita-

tion Safety Board during the month of April, 1995.

NTIS

Safety Managementransportation

19980019618National Tansportation Safety Bogrivashington, DC USA
National Transportation Safety Board Transportation Initial Decisions and Orders and Board Opinions and Orders
Adopted and Issued during the Month of August 1995
Aug. 1995; 245p; In English
ReportNo.(s): PB95-916708; NTSB/IDBOO-95/08; No Copyrightaik I1ssuing Activity (Natl Bchnical Information Service
(NTIS)), Microfiche
This publication contains all Judge Initial Decisions and Board Opinions and Orders in Safety Enforcement and Seaman
Enforcementases for August 1995.
NTIS
Safety Managementransportation

1998001987 1Civil Aeromedical Inst.Protection and Survival LalOklahoma CityOK USA
Performance Demonstrationsof Zinc Sulfide and Strontium Aluminate Sulfide Photoluminescent Floor Poximity Escape
Path Marking Systems Final Report
McLean,Garnet A., Civil Aeromedical Inst., USA; Chittui@harles B., Civil Aeromedical Inst., USA; Feb. 1998; 12p; In English
Contract(s)/Grant(SFAA-AM-B-97-PRS-93
Report No.(s): DOT/RA/AM-98/2; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Transport category aircraft are required by 14 CFR 25.812 to have emergency lighting systems, including floor proximity
markingsystems. {pical floor proximity marking systems installed on transport category aircraft have been primarily comprised
of incandescent luminaries spaced at intervals on the fioonountecn the seat assemblies, along the aisle. The requirement
for electricity to power these systems has made them vulnerable to a variety of problems, including battery and wiring failures,
burned-outight bulbs, and physical disruption caused by vibration, passendar, afley cart strikes, and hull breakage in acci
dents.Attempts to overcome these problems have led to the proposabthatectric photo-luminescent materials be used in the
constructiorof floor Proximity marking systems. to assess the viability of this proposal, performance demonstrations of systems
madewith such materials were conducted. It was found that strontium aluminate photoluminescent marking systemfecan be ef
tive in providing the guidance for egress that floor proximity marking systems are intended to achieve; in contrast, zinc sulfide
materials were found to be ifietive.
Author
Performance @sts;Aluminates;Transport Aicraft; EmegenciesEscape Systems

19980020144Federal Aviation Administratigi'Washington, DC USA

Notices to Airmen: Domestic/International

Oct. 09, 1997; 218p; In English

Report No.(s): PB981R2758; No Copyright; ¥ail: CASI; A10, Hardcopy; A03, Microfiche
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Sectionl, Airway NOTAMS, is sorted alphabetically by ARRC and descending FDC N@W numerical orderSection 2,
Airports/Facilities& Procedural NOAMSs, categories may include Chart Corrections, Airports, Facilities, ProcedursdANT
andothers as required, and are listed alphabetically by State. Section 3, FDC GenékM3$\@dntains NOAMs that are gen
eralin nature and not tied to a specific airport/facility identjfig., flight advisories and restrictions. The International Notices
to Airmen feature significant international information and data which nfagta pilots decision to enter or use areas of foreign
or international airspace. Section 4 contains special notices and notices containing graphics pertaining to almost every aspect of
aviation, such as military training areasgkscale sporting events that may attract media attention or dgactawvds of air
craft, chart corrections/additions, airshow information, etc.

NTIS
National Airspace Systerharts; Air Navigation; RunwaysConstrictions

19980020929Federal Aviation AdministratiginWashington, DC USA
Notices to Airmen: Domestic/International, November 6, 1997
Dec. 04, 1997; 196p; In English
Report No.(s): PB9810464; No Copyright; ¥ail: CASI; A09, Hardcopy; A03, Microfiche
ContentsAirway Notams; Airports, Facilities and Proceduxmitams; General EDC Notams; Part 95 Revisions to Minimum
EnRoute IFR Altitudes and Changeover Points; International Notices to Airmen; and Graphic Notices.
NTIS
Air Navigation;Air Traffic Contiol; RunwaysGraphs (Charts)National Airspace Systemirports; Constrictions

19980021248Advisory Group for Aerospace Research and Developmenbspace Medical Panéleuilly-SurSeine, France
The Prevention of Aircraft Accidents Through the Collection and Analysis of Human Factor/Aesmedical Aircraft Acci-
dent Data La Prevention des Accidents dvn par la Collecte et I'’Analyse de Donnees d’Accidents Facteurs Humains/Aero
medicaux
Tejada,F., Editor, Centro de Instruccion de Medicina Aeroespatial, Spain; Magnusson, Kent E., EdiEmrce Systems Com
mand,USA; Cugley Jennifey Editor, Royal Air Force, UK; Courchesne, Cyd E., Edi8anadian Air Command Headquarters,
CanadaAlnaes, A., EditarOslo Military Clinic, Norway; Knoefel, H. J., Editdnstitute of Aviation Medicine, Germany; Grau,
Jean Yves, Editor, Institut de Medicine Aerospatiale Armee, France; Lyons, Terence J., Editor, Air Force Systems Command,
USA,; Guadalupi, Francesco, Edit@ommissione Sanitaria di Appello A.M., Italy; Feb. 1998; 124p; In English
Report No.(s): AGARD-AR-361; ISBN 92-836-0052-5; CopyrighaiVéd; Avail: CASI; A06, Hardcopy; A02, Microfiche

Theoverall goal of Wrking Group 23 was to improve the application of human factors analysis to operational enhancement
andmishap prevention programs. ThrougHetiént chapters, a variety of related topics were discussed in relatiorctartbet
statusand approaches to aircraft accident/incident investigation, taking into account the human factors involved, preatedures,
gorization,tabulation and analysis. In addition, following a questionnaire which was widely distributed among@Ichidr
tries, current data concerning the number of accidents, human factors stugbedzational aspects and the data collection were
compiledand discussed. Also the possible approaches to conceptual models were described as a potential framework for the sup
port and organisation of the principles and topics to be included in human factors/aeromedical data base. The Working Group
reviewedcurrent training programmes and discussed a common approach, in which human factors play a definite role. Examples
of data bases currently in use are enclosed.
Author
Aircraft AccidentsPrevention;Human Factors Engineerinddata Acquisition;Education;Aemspace Medicine

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based), and air traffic control.

19980020225Minnesota Uniy Minneapolis, MN USA
Analysis of a Differential Global Positioning System as a Sensor foreWiicle Guidance Final Report
Bodor,R., Minnesota Uniy USA; AlexanderL., Minnesota Uniy USA, Liao, C. F Minnesota Uniy USA; Bajikar S., Minne
sotaUniv., USA; Morellas, V, Minnesota Uniy USA; Sep. 1996; 102p; In English
Report No.(s): PB9845173; No Copyright; ¥ail: CASI; A06, Hardcopy; A02, Microfiche
An ongoing research project examines guidance systems, which can take over control of a vehicle if the driver becomes inca
pacitatedPart of the project includes an evaluatiom@ifferential Global Positioning System (DGPS) for vehicle-based lane
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sensingThe report documents the results of tests of the 5 Hz NovA®D) RGPS receiveA series of 32 static tests found the
overallmean and standard deviation for thisef errors within specifications.

NTIS

Global Positioning Systen@uidance (Motion)Detection

19980020636Naval Postgraduate SchpMonterey CA USA
Analysis, Experimental Evaluation and Software Upgrade for Attitude Estimation by the Shallow-Water AUV Navigation
System(SANS)
Roberts, Ricky L., Naval Postgraduate School, USA;. @87; 209p; In English
Report No.(s): AD-A331860; No Copyrightyail: CASI; A10, Hardcopy; A03, Microfiche

Themain problem addressed by this research is the lack of a small, low-cost integrated navigation system to accurately deter
minethe position of an Autonomownderwater ¥hicle (AUV) during all phases of an underwater search or mapping mission.
The approach taken utilized an evolving prototype, called the Shallow-Water AUV Navigation System (SANS), combining
Global Positioning SysteniGPS), Inertial Measurement Unit (IMU), water speed, and magnetic heading information using Kal
man,low-pass, and complimentary filtering technigques. In previous work, addition of a math coprocessor improved system update
ratefrom 7 to 18 Hz, but revealed input/output coordination weaknesses in the software. The central focus of this thesis is on testing
andprogramming improvements which resulted in reliable integrated operations mudesased processing speed of 40 Hz. This
now allows the filter to perform in real time. #tandardized tilt table evaluation and calibration procedure for the navigation filter
also was developed. The system was evaluated in dynamic tilt table experirashtesiiits andualitativeerror estimates using
differential GPS suggest that submged navigatiorwith SANS for a period of several minutes will result in position estimation
errorstypically on the order of 10 meters rms, even in the presence of substantial ocean currents.
DTIC
Shallow Véiter; Underwater ¥hicles;Autonomous NavigatiorReal Tme OperationSystems Integration

19980021204Civil Aeromedical Inst.Oklahoma CityOK USA
Differential Training Needs and Abilities at Air Traffic Contr ol Towers: Should All Controllers Be Trained Equally? Final
Report
ThompsonRichard C., Civil Aeromedical Inst., USA; Agen, Rebecca A., Civil Aeromedical Inst., USA; Broach, Dana M., Civil
Aeromedicallinst., USA; Mar 1998; 20p; In English
Report No.(s): DOT/RA/AM-98/8; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The present study uses job elements identifiedudyject-matter experts to assess the perceived training needs ofiair traf
controlspecialists (ACSs) who are assigned to towers after successful completidddoA€&ademy training. The Director of
Air Traffic Services tasked The Airaffic Resource Management ProgranT ¥4 with conducting a training needs assessment.
to measure the needed skills and knowledge of new controllers, a survey was develop¥diby Aistributed by the Civil Aero
medical Institute to 172 tower level 3, 4, and 5 facility managers and nine regional Air Traffic Division managers. The survey
wasused to assess the performance-based skills standards needed by new controllers at the time of entry into a. fidid facility
training capability of individuatowers was also examined. The results indicated that there are sfarendés in the required
trainingof ATCSs assigned to level 4 and 5 towers. Therefore, the asgggnment of new hires should be identified upon entry
into the Academy to better focus on the specific training needs of prospective towers.
Author
Air Traffic Contiol; Air Traffic Contollers (Personnel)

19980021289European Q@anization for the Safety of Air NavigatipBxperimental Centre, Bretigny-sGrge, France
SweDen 1996: Real-ime Simulation, 1996-1997
JosefssorB., European @anization for the Safety of Air Navigation, France; JenBeh.,, European @anization for the Safety
of Air Navigation, France; May 1997; 82p; In English
Report No.(s): PB98-114887; EEC-310; No Copyright; Avail: Issuing Activity (Natl Technical Information Service (NTIS)),
Microfiche
Thisreport describes a real-time simulation study which was conducted on the airspace of Denmark and Sweden. The study
assessethe impact othe application of an ODID IV operating interface oriented towards the requirements for Swedish S2000
andDanish Control Centre Copenhagen (CCC) projects.
NTIS
Airspace;Computerized Simulation
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19980021291Naval Postgraduate SchpMonterey CA USA
GPS Signal Phase recking Using a Kalman Filter
Newman, Thomas H., Naval Postgraduate School, USA; Jun. 1B87; Ih English
Report No.(s): AD-A333478; No CopyrightyAil: CASI; A06, Hardcopy; A02, Microfiche

One of the more significant error sources in using the Global Positioning System for attitude determination of aircraft and
earthorbiting satellites is multipath interference. The GPS signal is reflected from the spacecraft structures resulting in a compos
ite signal that difers from the direct line-of-sight signal in terms of phase and amplitude. The resulting phase errors can have a
significant impact on the attitude determination error. This thesis will describe the GPS signal generation and provide tools to
simulatethe signal. A Kalman filter will then be developed to track the phase changes in the simulated GPS signals, and its perfor
mancedescribed in the absence and presence of multipath.
DTIC
Global Positioning System; Kalman Filters; Multipath Transmission; Optimization; Attitude (Inclination); Earth Orbits; Line
of Sight

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19980019876Defence Science angdhnology Oganisation Aeronautical and Maritime Research Ladelbourne, Australia
Strain Surveys of Fuel Flow ¥nt Hole Number 13 and Stiffener Runout Number 2 in the Fill Wing Pivot Fitting for a
Range of Rework Shapes
Watters, Kevin C., Defence Science and Technology Organisation, Australia; Aug. 1997; 200p; In English; Original contains
colorillustrations
Report No.(s): DSTO-TR--567; AR-010-305; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime Research
Lab.,PO Box 4331, Melbourne,istoria 3001, Australia), HardcopMlicrofiche

The straindistributions and magnitudes at two locations in the D6ac steel wing pivot fitting (WPF) of theakfetaft have
been evaluated by full-scaiestof a wing. These locations, known as fuel flow vent hole number 13 afethstifunout number
2 have been sites of in-service fatigue cracking. The strudaatires at these two locations producgdastress concentrations
andextensive yielding occurs around them under cold proof load testing J@Pthe wing (which was simulated in these tests).
Theselocations are subject to in-service reworking to remove detected fatigue cracks, and a range ovas\girkalated in
thesetests. The interaction of residual stress/strain states (after cyclic plasticity frod@ing) and material removal (during
reworking)made interpretatioof the strain versus load behaviour quitdicliiit. The dificulty was compounded by an overriding
bi-linearelastic structural behaviour of the WPF and complex structural behaviour of the shear web in.tAec@f®rehensive
strainversus load data base has been established for these locations to facilitate stress and fatigue analyses.
Author
Strain Distribution; Stress-StrairfRelationshipsF-111 Aircraft; Wings; ShapesCyclic Loads;Load Ests;Stress Concentration;
StressAnalysis;Full Scale €sts

19980019878Defence Science an@dhnology Oganisation Maritime Platforms Diy Melbourne, Australia
A Micr oprocessofBased Gradient Analyser for F/A-18 Bulkhead Spectrum Loading
SponderLeopold, Defence Science anechnology Oganisation, Australia; Sep. 1997; 37p; In English
ReportNo.(s): DSTO-TR-0546; AR-010-250; Copyright)Ail: Issuing Activity (DS Advanced and Maritime Research Lab.,
P.O.Box 4331, Melbourne, i¢toria 3001, Australia), HardcopMicrofiche

Thisreport describes a specially designed instrument that was used during a full scale fatigue test of an F/A-18 bulkhead to
support the acquisition and analysis of acoustic emission (AE) data for the investigation of crack initiation and growth. This
device,developed by the autharomprises both hardware and software and generates binary data in real time that thdicates
sign of the gradient of an applied spectrum load signal. This design overcomes the inherent limitations of conventional analog
slopedetection methods applied to slowly varying aperiodic waveforms.
Author
Bulkheadsf-18 Aircraft; Acoustic EmissiorF-atigue Ests;Crack Popagation;MicroprocessorsNondestructive sts
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19980020601Naval Postgraduate SchpMonterey CA USA
Conventional and Probabilistic Fatigue Life Prediction Methodologies Relevant to the P-3C Aaraft
Kousky, Todd R., Naval Postgraduate School, USA; M&97; 159p; In English
Report No.(s): AD-A331792; No CopyrightyAil: CASI; A08, Hardcopy; A02, Microfiche

This thesis investigates conventional and probabilistic methodologies for predicting the fatigue life of critical components
in the P-3C aircraft. A probabilistic damage convolution model was developed with the intent of providing quantitative predictions
of life-variability. Traditional methodologies, which are based nominally on median values, lack the capacity to adequately assess
variability. Aluminum 7075-T6 was tested using a fatigue Mateiést Bystem. A fatigue data base was compiled from tests con
ductedat the Naval Postgraduate School and from literature sources.
DTIC
Fatigue Life;Fatigue Bsts;P-3 Aircraft; Prediction Analysis 8chniquesAircraft Equipment

19980020630Naval Postgraduate SchpMonterey CA USA
Classification Trees and the Analysis of Helicopter Mration Data
Larson, Harold, Naval Postgraduate School, USA; Sep. 1997; 25p; In English
Report No.(s): AD-A331598; NPS-OR-97-017; No Copyrightais CASI; A03, Hardcopy; A01, Microfiche

Healthand Usage Monitoring Systems are receiving a great deal of interest, in an attempt to increase the safety and operational
readines®f helicopters, and to minimize maintenance costs. These systems monitor (and can record) various flight parameters,
pilot conversations, engine exhaust debris, metallic chip detector levels in the lubrication system, rotor track and balance, as well
asvibration levels at selected locations throughoutihigame and the power drive systenibrdtion levels are currently being
observedn two operationabH-60B helicopters and on an H-60 power drive system installed in the Helicogoieniission &st
Facility (HTTF) at the Naval Air \@rfare CenterTrenton, NJ. This paper employs classification trees to analyse vibration signa
turesproduced in the HTT,Rdentifying those characteristics which distinguish normal signatures from signatures produced by
knownfaulted parts. These trees are quite successful in separating the two types of signatures and achieve small misclassification
ratesfor HTTF data. They are also applied to vibration data collected from an operational aircraft; assuming the tail gearbox in
the operational aircraft has no faults, the trees derived from the HTTF produce a high proportion of false alarms.
DTIC
AerodynamidBalance;Airframes;Flight CharacteristicsH-60 Helicopter;Helicopter Popeller Drive;Helicopters;Lubrica-
tion SystemsRotary Vihgs; Rotor Aeodynamics Transmissions (Machine Elements)

1998002084 7Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Requirements, Design and Ratotype of a Mrtual User Interface for the AFIT V irtual Spaceplane
Lewis, John M., Air Force Inst. ofeEh., USA; Dec. 1997; 157p; In English
Report No.(s): AD-A335063; AFIT/GM/ENP/97D-02; No Copyrightial: CASI; A08, Hardcopy; A02, Microfiche

The USA Air Force is evaluating the feasibility of designing a military spacemapable of accomplishing military objec
tivesfrom a low earth orbit and atmospheric flight regimes. Currdottsfare involved in determining the scientific, operational.
and budgetary constraints associatéth this concept. This thesis looks at the exploration of new interface techniques associated
with the design of a virtual spaceplane and is a subset of the axdtadl spaceplane feirt which will assist researchers in deter
mining the feasibility of a military spaceplane. Interface techniques are integrated into a virtual user interface that is designed to
accommodatexpected operations associated with atmospheric and low earth orbit military operati@xpedt these opera
tionsto include satellite deploymeand recovery reconnaissance, and space station construction and r&hefigus of the
virtual user interface designfeft involves the application and integratiohcurrent interface design methodologies and virtual
environmentechnologies to support the functionality of a virtual spaceplane.
DTIC
Flight Simulators;Virtual Reality; Graphical User Interface

19980020861Naval Postgraduate SchpMonterey CA USA
Evaluation of the CMARC Panel Code Softwae Suite for the Development of a U Aerodynamic Model
Pollard, Stephen J., Naval Postgraduate School, USA; Jun. 1997; 151p; In English
Report No.(s): AD-A333445; No Copyrightyail: CASI; A08, Hardcopy; A02, Microfiche
The CMARC panel code is evaluated to verify its accuracy and suitability for the development of an aerodynamic model of
theNaval Postgraduate School (NPS) FROG Unmanned&iicle (UA/). CMARC is a DOS personal computer based version
of the NASA PaneMethod Ames Research Center (PMARC) panel code. The core processing algorithms in CMARC are equiva
lent to PMARC. CMARC enhancements include improved memory management and command line functionality. Both panel
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codes solve for inviscid, incompressible flow over complex three-dimensional bodies using potential flow theory. Emphasis is
first placed on verifying CMARC against the PMARC and NPS Unsteady Potential Flow (UPOT) panel codes. CMARC boundary
layer calculationsare then compared to experimental data for an inclined prolate spheroid., Biraligplex three-dimensional

panel model is developed for aerodynamic modeling of the FROG UAV. CMARC off-body flow field calculations are used to
generatestatic-source and angle-of-attack vane position corrections. Position corrections are provided in look-up table and curve
fit formats. Basic longitudinal and lateral-directional stability derivatives are also developed with CMARC data. CMARC derived
stability derivatives are sfi€iently accurate for incorporation into an initial aerodynamic model. Adjustments through analysis

of flight test data may be required. Future CMARC studies should concentrate on the development of the damping and control
power derivatives.

DTIC

PanelMethod (Fluid Dynamics)Pilotless Aicraft; Inviscid Flow;Incompessible Flow:Three Dimensional Model&low Dis-

tribution; Computational Fluid Dynamics

19980020944Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Architectur e, Design, and Implementation of a Rapidly Ritotyped Virtual Envir onment for a Military Spaceplane
Rothermel, Scott A., Air Force Inst. oédh., USA; Dec. 1997; 141p; In English
Report No.(s): AD-A334904; AFFGCS-ENG-97D-17; No Copyright,vail: CASI; A07, Hardcopy; A02, Microfiche

Thenew Global Engagement vision places increased emphasis on the AisRdnitig/ to control and exploit space. A mili
tary spaceplane combining reliable access to space, high operational tempos, and multi-mission capabilities is in conceptual stages
of development. Wtual environment technology provides an opportunity to investigate system requirements and unconventional
interfaceparadigms for this unique vehicle. A virtual environment architecture and design based on support for a rapid prototyping
developmenprocess, separation of concerns, and user interface development is presented. The rapid prototypiaijppredess
managemenf changing requirements via an evolutionary approach to implementation. Separation of the activities performed
by the virtual environmerihto classes enabled high performance through computational distribution, prevented modifications
from rippling through the system and impeding development, and promoted reuse of computation and geometric models. A tech
nigue was developed to reduce the flimmer induced by the large spatial extent of the virtual environment. The architecture
succeededh providing a flexibleframework for the AFIT Wftual Spaceplane. Theitial Spaceplane is a G scale virtual envi
ronmentwithin which an immersed user commands a military spaceffi@anegh atmospheric and orbital regimes to complete
severalkimulated missions via an unconventional virtual interface.
DTIC
Aerospace PlanesComputation;Prototypes;Flight Simulation;Virtual Reality

19980020965Dayton Univ, Dept. of EngineeringOH USA
Predicting Reliability and Maintainability Factors for Air craft Subsystems During the Conceptual Phase of Airaft Deci-
sion Final Report Jan. - Aug. 1997
Hatzis, Anthony S., Dayton UniMUSA; Aug. 1997; 160p; In English
Report No.(s): AD-A335103; No Copyrightyail: CASI; A08, Hardcopy; A02, Microfiche

In the past thirty years, reliability and maintainability have becammwing part of system design. This is due in part to
theknowledge imparted by the problems incurred on the first generation of complex jet aircraft. Many lessons were learned from
the first generation aircraft that are now incorporated in modern aircraft design. Today’s environment of budget cuts and
constraints also requires reliability to be built into an aircraft design in the conceptual stage of design. For space systems, it is
imperativethat reliability be built into the design in the very early stages and considered throughout the design process. This case
study used aircraft design and performance characteristics (independent variables) and reliability and maintainability parameters
(dependentariables) in multiple regression analysis to develop parametric equations that predict reliability and maintainability
factorsfor aircraft subsystems. The subsystems analyzed were landing gear and engines.
DTIC
Aerospace Systemaijrcraft Structues;Jet Aircraft; Maintainability; Reliability; Systems Engineeringiircraft Design

19980021259National Aerospace LabCentre for Civil Aircraft Design and DevelopmeBangalore, India
Centre for Civil Air craft Design and DevelopmentAnnual Report 1996 - 1997

Jul. 1997; 52p; In English

Contract(s)/Grant(s): NAL Proj. ID-81¥

Report No.(s): NAL-SP-9714; No Copyrightyail: CASI; A04, Hardcopy; AO1, Microfiche
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The Centre for Civil Aircraft Design and Development (C-CADD) coordinates and manages the activities related to HANSA,
theab-initio all composite trainer and SARAS, the 14 seat turboprop light transport aircraft. During the year 1996-97, significant
progresdhas been achieved both the projects. The first prototype of HANSA-3 was flown on 25th November 1996. The groups
thatinvolved in this project include Flight Experiments Division, Computational and Theoretical Fluid Dynamics Division, Struc
tural Sciences Division, FRP Pilot Plastructural Integrity Division, Engineering Services Division and tledVEEnegy Work-
shop. The project team worked hard to complete the activities of design, fabrication and integration by the end of October '96
well on time to make the aircraft participate in Aero-India 1996 (soon after its maiden flight). Detail design activities of SARAS
arein full swing and this phase is expected to be completed by the end of 1997. The configuration design of SARAS was reviewed
by an Expert Committee. Design drawings and layouts of the aisccaftiponents are made on Computer Aided Three dimen
sionallnteractive Application (CAIA), available in the Raj Mahindra CAD Facility &-CADD. to meet the schedule for this
phase, additional facilities have been built in the CAD Fachityther wind tunnel tests on SARAS are plannetsinGl and
[ISc wind tunnels and fabrication of wiridnnel models is nearing completiomsts on 'combined’ air intake are in progress.
Details of these activities are reported in the following sections.

Author
Industrial Plants;Military Air Facilities; Logistics Managementferminal Facilities;Reseach Facilities

19980021287PKCR, Inc, Seattle, WX USA
Mechanical Design of High Lift Systems for High Aspect Ratio Swept Wgs
Rudolph, Peter K. C., PKCR, Inc., USA; Feb. 1998d; In English
Contract(s)/Grant(s): NASA Order A-49736-D
Report No.(s): NASA/CR-1998-196709; A-989497; NAS 1.26:196709; No Copyright; Avail: CASI; A06, Hardcopy; A02,
Microfiche

The NASA Ames Research Centenigrking to develop a methodology for the optimization and design of the high lift system
for future subsonic airliners with the involvement of two partners. Aerodynamic analysis methods for two dimensional and three
dimensionalving performance with flaps and slats deployedoaiag developed through a grant with the aeronautical department
of the University of California Davis, and a flap and slat mechanism design procedure idehgilogped through a contract with
PKCR,Inc., of Seattle, W. This report documents the work that liegen completed in the contract with PKCR on mechanism
design. Flap mechanism designs have been completed for seven (7) different mechanisms with a total of twelve (12) different
layoutsall for a common single slotted flap configuration. The seven mechanisms are as follows: Simple Hinge, Upside-Down/Up
right Four Bar Linkage (two layouts), Upside Down Four Bar Linkages (three versions), Airbus A330/340ddkkViEcha
nism, Airbus A320 Link/Track Mechanism (two layouts), Boeing Link&Ek Mechanism (two layouts), and Boeing 767 Hinged
BeamFour Bar Linkage. In addition, a single layout has been made to investigate the growth potential from a sindleyslotted
to a vane/main double slotted flap using the Boeing Lirdgk Mechanism. All layouts show Fowler motion and gap progression
of the flap from stowed to a fully deployed position, and evaluations based on spanwise cof#inogysize and numbgcom
plexity, reliability and maintainability and weight as well as Fowler motion and gap progression are presented. For slat design,
the options have been limited to mechanisms for a shallow leading edge slat(3)jhdiferent layouts are presented for maxi
mumslat angles of 20 deg, 15 deg and 10 deg all mechanized with a rack and pinion drive similar to that on the Boeing 757 air
plane. Based on the work of Ljungstroem in Sweden, this type of slat design appears to shift the lift curve so that higher lift is
achievedwith the deployed slat with no increase in angle of attack. The layouts demonstrate theattsgyséems can be designed
with no need for slave links, and an experimental test programtlised to experimentally validate the lift characteristics of the
shallowslat.
Author
Design AnalysisAerodynamic Characteristicg;ift; European AirbusBoeing 757 Aicraft; Angle of Attack

19980021472
Vibr oacoustic analysis of trimmed aicraft thr ough modal and principal field modelling
Vanden Auweraem., LMS International, Belgium; Otte, D., LMS International, Belgium; Augusztinovic4,éuven, Kathe
lieke Univ., Belgium; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4380; Copyrightyal: Aeroplus Dispatch
In the "principal-field analysis’ method presently employed féeative aircraft interior noise-reduction measures, a singular
valuedecomposition of the multireference frequency-response function matrix can be performed at each flmgpkntgg
the singular values as functions of frequencies, it becomes possible to obtain a global view of the dominant frequencies and the
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number of dominant modes at each frequency. Acoustic behavior of interior noise aboard four different aircraft is found to be
dominatedoy longitudinal phenomena.

AlAA

Aircraft Noise;Noise ReductiorStructural \ibration; Resonant FequenciesActive Contol

19980021473
Computational modeling considerations for aicraft cockpit noise
Engelstad, S..PLockheed Aeronautical Systems Co., USA; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4378; Copyrightyal: Aeroplus Dispatch

The paper describes the application of the FEM and statisticajyeaaalysis (SEA) technique to the predictiorinérior
noisein anaircraft cockpit. The physical problem involved the resonant noise transmission of the aircraft canopy into the cockpit
air space. The primary excitation thfe canopy was the external turbulent flbaboratory noise transmission and structural-natu
ral modes tests were performed on the aircraft canopy to validate the numerical models. Analytical investigations were performed
to determine important modeling considerations. INnRB& analysis, various excitation models were used to simulate the near
field fluctuating pressures of the turbulent boundary layer that excited the canopy in flight. FEMcaaphised best to the flight
testdata when the random excitation was used. In the SEA analysis, the excitations included a reverberant field for the lab test
and a random turbulent boundary layer for flight. The predictions compared well for both flight test and lab test results.
Author (AIAA)
Cockpits;Noise Pediction; Sound TansmissionResonant FequenciesModes (Standing &ves)

19980021854
Air craft interior noise control by anisotropic trim panel
Amano, Kanichi, JapaAircraft Development Corp.,0kyo, Japan; Okura, Kiyoshi, Mitsubishi Heavy Industries, Ltd., Japan;
Izumiyama,Kazuo, Mitsubishi Heavy Industries, Ltd., Japan; Shibata, Katsuhiko, Mitsubishi Heavy Industries, Ltd., Japan; Mat
suzaki,Katsuya, Mitsubishi Heavy Industries, Ltd., Japéesil, Oktay Boeing Commercial Airplane Group, USA; Oct. 1993;
In English
Report No.(s): AIAA Paper 93-4379; Copyrightyal: Aeroplus Dispatch
For a typical transport aircrafthe fuselage shedi’ring frequency is in the 200-500 Hz range; several important sources of
noisealso lie within this range. An anisotropic trim panel is here used to improve the sound trandogsgjdh) characteristics
of such an aircraf$’ sidewall, which are degraded at frequencies near the ring freqéetnicy panel with the lower ring frequency
is used to recover the TL over the 200-500 Hz frequency range.
AlAA
Aircraft Noise;Sound TansmissionContmol Systems DesigiNoise Measiament

19980022374
MD-80 active noise contol flight demonstration
Finck, R., McDonnell Douglas Corp., USA; Lang, M., McDonnell Douglas Corp., USA; May, D., McDonnell Douglas Corp.,
USA; Simpson, M., McDonnell Douglas Corp., USA; Paxton, M., NCT Cabin Systems, UK; PMty&CT Cabin Systems,
UK; Ross, C., NCT Cabin Systems, UK; Baptist, M., Dowty Maritime, UK; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4439; Copyrightyal: Aeroplus Dispatch

This paper describes a flight test program conducted to demonstratiettigeriess ohctive noise control techniques in
reducingtone noise levels in the aft cabin of the MD&f&raft. The active noise control system used for the flight demonstration
utilized loudspeakers attachéathe cabin trim to generate the control sounds and microphones in the trim and seat backs to mea
sure the residual noise. The control system used an interface with the engine rpm signals to obtain reference signals from eacl
enginespool. The active noise control system was installed in the aft cabin aramithed production MD-80 aircraft. The
MD-80 was then operated through a typical profile consisting of ground taxi, tagiéab, two cruise conditions, and descent.
For each operating condition the contsgkstem was cycled on and eéveral times, and noise levels were monitored during each
cycleat typical aft cabipassenger locations. The system operated as expected, producing substantial tone noise reductions for
eachground and flight condition.
Author (AIAA)
Aircraft Compartmentd)Noise ReductionActive Contol; Flight Tests;Sound-Sound Interactions

21



19980022448Department of the Nayyashington, DC USA
Pencil Drain Fixture for Air craft Defueling
Hannick, Sidney L., InventpDepartment of the NayWSA; Sep. 15, 1997; 13p; In English
Patent Info.: Navy-Case-77D1US-Patent-Appl-SN-929977
Report No.(s): AD-A334629; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche
A pencil drain fuel fixture for defueling aircraft pencil drains is provided. The pencil drain fixture has an extendable strut
with a non-slip rubber base. The strut is set up on the tarmac under an aircraft pencil drain and extendedhe engjagdhe
upperend of the strut contains a funnel and pencil drain release rod mechanism which opens the pencil drain and by funnel and
draintube directs the fuel to a catch basin.
DTIC
Aircraft MaintenanceFuel Cells;Aircraft Engines

19980022482
Cabin noise cancellation using active rpm contii OV-10A flight test results
Pla,Frederic G., GE Corporate Research and Development Ce®ar Goodman, Gege, GE CorporatResearch and Devel
opmentCenter USA; Ranaudo, Richard, NASA Lewis Research Cett8A,; Silcox, Richard, NASA Langley Research Center
USA,; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4438; Copyrightyal: Aeroplus Dispatch

Resultsare presented on active noise reduction inside the cabin of A9®¥ircraft using a microphone-driven active RPM
controller The noise inside the cabin of a multiengine turboprop or turbofan aircraft can be minimized if the proper phase relation
shipsare maintained between propellers or engines. A microphone-@tiee RPM controller constantly maintains the proper
phaserelationship between engines which results in minimum cabin noise levels, regardless of the varying conditions which might
affectcabin acoustics.e€btresults show that cabin noise is reduced by ns much as 9 dB overall and 15 dB at the blade passage
frequencyat the passenger location. Noise cancellation is more limited in the air section away from the propeller plane where beat
amplitudeis low. Thecontroller works very well at all RPMs tested and stays locked through steady and transient maneuvers well
beyondwhat is encountered in normal commercial flight operations.
Author (revised by AIAA)
Active Contol; Aircraft Compartmentd\oise Reductionflight Tests;Sound-Sound Interactions

19980022483
Air craft cabin noise reduction tests using active structural acoustic conit
Mathur, Gopal B, McDonnell Douglas Corp., USAran, Boi N., McDonnell Douglas Corp., USA; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4437; Copyrightyal: Aeroplus Dispatch

Resultsof experimental investigations of active structural acoustic control (ASAC) of cabin noise in a full scale DC-9 aircraft
fuselageare presented. The airborne excitation was simulated by an exterior speaker and the structure-borne excitatien was simu
latedby a shakerThe active control of cabin sound field was achieved by several piezoceramic actuators bonded to the fuselage.
Significantsound pressure reductions wereasured throughout the cabin for all eight frequencies of excitation. The ASAC tests
showed that there is a possibility of generating spillover vibration and noise. The performance of the ASAC method is also
comparedvith that of a speaker based active noise control system.
Author (AIAA)
Aircraft Compartmentd\oise Reductionéctive Contol; Acoustic AttenuationAcoustic Excitation

19980022484
Air craft cabin active noise contol performance sensitivity tests
Simpson, Myles A., McDonnell Douglas Corp., USAail, Boi N., McDonnell Douglas Corp., USA; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4436; Copyrightyal: Aeroplus Dispatch

Testprogram results are presented for a prototype active cabin-noise control system in which loudspeakers are mounted in
thecabin as control sources, and microphones on seat backs and aisles are used as error sensors. The tests were conducted abc
aDC-9 aft cabin section at a ground test facil8ignificant global control was achieved for all excitations, Withgreatest reduc
tionsbeing achieved in the aft cabin and for lovirequency tones.
AlAA
Active Contol; Acoustic AttenuatiorAircraft CompartmentsAircraft Noise;Noise Reduction
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19980022515
Dynamic analysis of bearinglessator blades based on nonlinear shell models with drilling dege-of-freedom
BauchauQlivier A., Rensselaer Polytechnic Inst., USA; Chianglyiffg, Rensselaer Polytechnic Inst., USA; 1992, pp. 25-39;
In English; Copyright; Aail: Aeroplus Dispatch

Theunique structural features of bearingless rotors callthéodevelopment of design and modeling methodologies for lami
natedcomposite flex-structures. Indeed, the flex-structure should be flexible enough to replace the flap, lead-lag, and leathering
bearings, while maintaining high strength and stiffness in the axial direction. Laminated composite materials are a material of
choicefor such an application. Chordwise deformations, transitional zones betwieeandi€ross sectiorend localized com
pressivestresses are all likely to Ipeesent in the flex-structure, rendering the validity of a beam model questionable. In this paper
a nonlinear anisotropic shallow shell model is developed that accommodates transverse shearing deformations, and arbitrarily
large displacements and rotations, but strains are assumed to remain small. The displacement-based shell model has six DOF
ateach node and allows for an automatic compatibility of the shell and beam ridaetsodel is validated by comparing its
predictionswith several benchmark problems. A fdaladed composite bearingless tail rotor system is analyzed in detail using
the shell model and compared with the predictions of a beam model. Di#fgiences are observed between the two models,
speciallyin the torsional behavior
Author (AIAA)
Rigid Rotors;Rotor BladespPynamic Structural Analysi¢ielicopter DesignElastic ShellsBending Moments

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19980020423
ESDin the sky: Keeping static gpunded
Abrams,Stan, Compliance Engineering; Compliance Engineering; Septeddbeber 1997; ISSN 0898-3577 ,0lume 14, no.
5; 5p; In English; Copyright; ¥ail: Issuing Activity
The Federal Aiation Administration (RA) and the National lansportation and Safety Board (NTSB), despite having con
flicts, are focused on a fundamental approach towards the reduction of fuel tank explosions. Sources such as static electricity are
extremely difficult to control and to date, safety measures have not been completely effective despite FAA's safety measures.
Thesesources of static electricity include triboelectrification, engine exhaust ionization, precipitatigimghamd close proxim
ity to a thunderstorm. Whether the NTSB&commendations are the solution or better state control is the ghsvi®A decision
will most likely bring static dischge issues to the discourse of popular opinion.
El
Aircraft Fuels;Fuel Tanks;Electric Dischages;Accident Pevention;Safety FactorsExplosions

19980020638Army Command and General St&€bll., Fort Leavenworth, KS USA
Nonmilitary Specification Procurements in Department of Defense Aation Avionics Acquisition Programs
Wood, Bradley J., Army Command and GeneralfStafl., USA; Jun. 07, 1997; 90p; In English
Report No.(s): AD-A331798; No CopyrightyAil: CASI; A05, Hardcopy; A01, Microfiche

This study investigates the barriers to adopting commercial products relating to aircraft avionics with the Department of
Defenseafter the passage of the Federal Acquisition Streamlining AQAl-of 1994. There has beerstiong emphasis from
boththe federal government and indusfiny the Department of Defense to adopt commercial products and practices. The focus
of this study is to identify the barriers that exist to accomplish this goal, in the aircraft esleteids systems market, after the
passagef FASA. This study concludes that the barriers to procuring NON-MILSPEC aviation avionicsD@iheafter ASA,
fall into three general categories: specifications, logistics, and manageangny. Research also supports the conclusion that
while FASA may eliminate some logistics barriers, it will not likelfeet barriers related to specifications, or management, and
training.
DTIC
Avionics;Commecial Aircraft; Procurement
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19980020786
Evaluation of tungsten carbide thermal spray coatings aseplacements for electodeposited chome plating on aircraft
landing gear
Bodger,B. E.; McGrann, R. TR.; Somerville, D. A.; Plating and Surface Finishing; Septeni®87; ISSN 0360-3164;0lume
84,n0. 9, pp. 28-31; In English; Copyrightydil: Issuing Activity
Tungstercarbide (WC) thermal spray coatings applied by the high velocity oxy-fuel (HVOF) process are considered the lead
ing candidategor replacement of hard chrome plating. This article describes the decision-making process followed to establish
theacceptability of WC thermalpray coatings for aircraft landing gear applications. Descriptions of both the laboratory testing
phaseand the in-service evaluation phase are given.
Author (EI)
Aircraft Landing;Landing Gear;Tungsten CarbidesSprayed Coatingdecision Making

19980022858
An expert system for aeoengine oil monitoring
Zhong,Rongbin, Beijing Univof Aeronautics and Astronautics, China; Ma, Mei, Beijing UafAeronautics and Astronautics,
China;Journal of Aerospace Power; Oct. 1993; ISSN 1000-80&b5mé 8, no. 4, pp. 375-378; In Chinese; CopyrighgiA
Aeroplus Dispatch

Sinceoil monitoring is an déctive diagnostic method in aeroengine troubleshooting, an expert system, OSTM (Oil System
Troubleshooting Master), is developed. Its goal is to help maintenance personnel to analyze the complex information acquired
from oil monitoring. The software is implemented iarffo Prolog and customized for use in portable personal computers. An
exhaustiveback-chain inference algorithm is adopted. A menu query interface is programmed for quick manipulation of particular
faults. For this purpose, the fault symptoms are classified according to their respective diafpmoatits. Moreoveknowledge
acquisitionand knowledge base management modules have been created.
Author (revised by AIAA)
Aircraft EnginesEngine Contol; Expert Systems:uel Oils; Engine Monitoring Instruments

19980022949
An investigation for temperature sensor applied in exhaust jet of small turbojet engines and in amplifier of signal
Chen,Dinfang, 31st Research Inst., China; Journal of Propulsschriology; Oct. 1993SSN 1001-4055, no. 5, pp. 72-74, 16;
In Chinese; Copyright; vail: Aeroplus Dispatch

The temperature sensomsade of high temperature alloy GH30 and has a grounded metal-sheathed thermocouple (MST)
1.5mm in diameter as its temperature measuring element. The upper temperature limit of this kind of MST is 900 C for short-time
useand 800 C for long-time use. Its time constant is less than 0.3 s, and it operates reliably in an engine under vibration and hot
aerodynamicatonditions. Its signal amplifier is of the fifential input type and available for the output signal of grounded ther
mocouplesThe amplifier also has good noise immundympact structure, and good electrical performance.
Author (revised by AIAA)
Turbojet EnginesTemperatug SensorsHigh Temperatue EnvionmentsMbration Effects,Jet Exhaust

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft.

19980019574Garrett Tirbine Engine Co.Phoenix, AZ USA
Simulated Bladed MMC Disk LCF Validation Final Report
Merrick, H. F., Garrett Turbine Engine Co., USA; Costen, M., Aerospace Structural Research Corp., USA; Feb. 1998; 77p; In
English
Contract(s)/Grant(sNAS3-27564
Report No.(s): NASA/CR-1998-207063; NAS 1.26:207063; No CopyrighdjlACASI; A05, Hardcopy; A01, Microfiche

Thegoal of this program was to evaluate the low cycle fatigue behavior of an SIEGAG/AV sub-component under bi-axial
loadingconditions at 316 C(600 F). A simulated bladed TMC disk was designed having thirty fourrbfagsgnting the number
thatwould be used in Allied SignalJTAGG |l impeller The outer diameter of the bladed ring was 254 mm (10.0 inch) and the
inner diameter 14.3 mm (4.50 inch). The outer and inner diameter of the composite zone was 17{7.®&inth) and 127.0
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mm(5.00inch) respectivelyStress analysis showed that the fatigue life of the bladed composite ring would be about 12000 cycles
for the test conditions applied. A modalalysis was conducted which showed that the blades would h&gestfife magin

from dynamic excitation. The arbor design was the same as that employed in the spin-to burst test of NAS3-27027. A systematic
stressanalysis of each part making up the arbor was undertaken to assure the design would meet the low cycle fatigue requirements
of the program. The Textron Systems grooved foil-fiber process was chosen to make the SCS-6/Ti-6Al-4V core ring based on
thesuccess they had in contract NAS3-27027. Fiber buckiingever was observed at several locations in the first ring made
whichrendered it unsuitable for spin testing. The fiber buckling was attributed to cracking of the graphite tooling during the con
solidationprocess. On this basis a second ring was made but it too contained fiber buckling defects. Anadysistyn@icated

thatthe fiber buckling was most likely due to poor placement of the SCS-6 fiber in the etched grooves-6Ath8/Tioil. This

wasalso a contributor to the defects in the first ring. Since there was little indicattomtodl in the process to manufacture a

quality ring a third attempt at making a ring was not undertaken.

Author

Design Analysis; Fatigue Life; Stress Analysis; Titanium Alloys; Vanadium Alloys; Aluminum Alloys; Excitation; Spin Tests;
Proving

19980020655Academy of Sciences of the Ukraji@ev, Ukraine
Flow Control Around Turbine Blades Using the Centrifugal Instability Analysis Final Report
Yurchenko, Nina, Academy of Sciences of the Ukraine, Ukraine; Aug. 1997; 7p; In English
Contract(s)/Grant(s): F61708-97-8229
Report No.(s): AD-A332554; EOARD-97-4069; No Copyrightai CASI; A02, Hardcopy; A01, Microfiche
This report resultgrom a contract tasking Institute of Hydromechanics, National AS as follows: The contractor will perform
experimental investigation of a large scale vortical structure in boundary layers over turbine blades. The research is to be per-
formedat the Propulsion Directorate ofright laboratory in Dayton, OH.
DTIC
Boundary LayersCentrifugal Foce; Turbine Blades

19980021476
Recent developments in turbomachinery noise corit and reduction systems
Julliard, J., SNECMA, France; Riou, G., SNECMA, France; Lozachni2uSNECMA, France; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4375; Copyrightyal: Aeroplus Dispatch

Theshorter engine inlet, lower blade numbers, and lower fan tip speeds that are anticipated in next-generation turbofans for
commercialairliners prompt the present consideration of improvements to turbofan nacelle noise-reduction liners. Attention is
givento liner sizing methods as well as to egieg opportunities for directlgffecting noise-source characteristics, noise propa
gation,and noise radiation characteristics of a turbomechanical system.
AIAA
TurbomachineryNoise Reductionfurbofans;Engine InletsLinings

19980021859
Supersonic jet noise eduction by tabs and ejectors
Ahuja, K. K., Geogia Inst. of Bchnology Atlanta, USA; Oct. 1993; In English
Contract(s)/Grant(s): NAG3-1066
Report No.(s): AIAA Paper 93-4347; Copyrightyal: Aeroplus Dispatch
An experimental investigation is conducted of tHeatfof vortex-generating mechanical tabs, which protrude norrimadly
theflow of a nozzle, on the mixing and noise emission characteristics of the jet at jet Mach numbers in the 0.8-1.4 range. Attention
is given to the ééct of two diametrically opposed tabs for three nozzle diameters. Thmtdigiurations are nozzle alone, nozzle
andtwo tabs, nozzle and ejectand nozzle with both tabs and ejector
AIAA
Jet Aircraft Noise;Supersonic Jet Flowoise ReductiorEjectors; Tabs (Contol Surfaces)

19980022085

Combustion oscillations in a twin-steam afterburner

Macquisten, M. A., Rolls-Royce, PLC, Combustion Dept., UK; Dowling,.ACBmbridge Uniy UK; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4392; Copyrightyal: Aeroplus Dispatch
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In a modern turbo-fan engine, the afterburner flameholders are positioned in the mixing flow between the core and bypass
streamsThese two streams havefdient velocities and temperatures. They also haterelift duct lengths and, therefore felif
entacoustic properties. The influence of such a twin-stream supply on acoustically-coupled combustion oscillations is investi
gatedin this paperMeasurements on an experimental rig show hoferdificesn the acoustic impedances, the mean velocities
andthe mean temperaturésthe two supply streams lead to appreciablfediit unsteady heat release rates in the two streams.
Theseaffect the frequency of the combustion oscillation. A theory explains these results and correctly describes the variation in
frequencyas the properties of the two supply streams are varied.

Author (AIAA)
Turbofan EnginesCombustion StabilityTurbulent Mixing;Sound \&ves;Pressue Oscillations

19980022102
In-flight acoustic mode measuements in the turbofan engine inlet of Fokker 100 agraft
Sarin, S. L., Fokker Aircraft, Netherlands; RademakeR., National Aerospace Lab., Netherlands; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4414; Copyrightyal: Aeroplus Dispatch

A knowledge of the modal content prevailing ineangine inlet is of utmost importance for designing the optimum acoustic
treatment. This paper describes results of inflight measurements of circumferential modes as carried out in the untreated anc
treatednlet of a Fokker 100 aircraft. In order to determine the modes, the inléhstasnented with a Ilge number of micro
phonesand accelerometers. In addition static pressures in the vicinity of each microphone were measured. It is found that for the
untreatednlet the modal engy at 1 BPF is concentrated in a few scattered modes, the modes being adjacent to thehmode of
rotor with 22 blades. For treated inlet broadband modal spectra are found which cannot be directly relategtetoath@Sbfrin
rule.
Author (revised by AIAA)
Turbofan EngineskEngine InletsSound FieldsNoise Reduction

19980022107
Effects of tab size on supersonic undexpanded cold and heated jet noise supgssion and jet thrust loss
Kobayashi, H., National Aerospace Lab., Japan; Oinuma, H., National Aerospace Lab., Japan; Sawamura, T., Waseda Univ.,
JapanQuta, E., VEiseda Uniy Japan; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4348; Copyrightyal: Aeroplus Dispatch

An experimental investigation is conducted of tHea§ of tab size on noise suppression and thrust loss characteristics of
both underexpanded cold and heated jets. Sixtefretit height/width rectangular tab shapes are tested. In cold jet cases, the
smallestsize tab produced the same noise level reductionges lanes, and eliminated screech tones. In heated jet cases, the tabs
efficiently eliminated screech tones as well as reduced broadband shock-associated noise.
AlAA
Jet Aircraft Noise;Supersonic Jet FlowNoise Reductionjet Thrust;Tabs (Contol Surfaces)

19980022108
Fluid-acoustic interactions in a low aea ratio supersonic jet ejector
Krothapalli, Anjaneyulu, Florida Agricultural and Mechanical Uniklorida StatéJniv., Tallahassee, USA; Ross, Christopher
Florida Agricultural and Mechanical Univ.; Florida State Univ., Tallahassee; Yamomoto, K., McDonnell Douglas Aerospace,
USA; Joshi, M. C., McDonnell Douglas Aerospace, USA; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4346; Copyrightyal: Aeroplus Dispatch

An experimental investigation was carried out to determine aerodynamic and aclarsiteristics of a low area ratiotec
tangularjet ejector A supersonic primary jet issuing from a rectangular cayargrdivegent nozzle of aspect ratio foimto a
rectanguladuct of area ratithree was used for this studgnproved performance was found when the ejector screech tone is most
intenseand appears to match the most unst&leuhal number of the free rectangular jet. When the primary jet was operating
atover and ideally expanded conditiosgnificant noise reduction was obtained with the ejector as compared to a corresponding
free jet. Application of particle image velocimetry to high speed ejector flows was demonstrated through the measurement of
instantaneou@D velocity fields.
Author (revised by AIAA)
Jet Aircraft Noise;Supersonic Jet FlowAcoustic Popagation;Fluid Flow; Noise Reduction
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19980022109
Thrust characteristics of a supersonic mixer ejector
Tillman, T. G., United Bchnologies Research CentdB6A; Presz, \WM., Jr, Western New England ColleggSA; Oct. 1993;
In English
Report No.(s): AIAA Paper 93-4345; Copyrightyal: Aeroplus Dispatch
Experimentabata and analytical results are presented for a supersonic mixing ejector lobed-nozzle designintdricleds
to reduce acoustic emissions while mixing the high velocity exhaust of a high speed civil transport engine nozzl&eeth the
stream.The thrust data analyzed show that sachixerejector exhibits invariant trust gains over a range of pressure ratios which
chokethis lobed nozzle configuration. Performance comparisons are made with a conventional slot-nozzlshejedtgy the
superiorityof the present design.
AlAA
Supersonic fansports;Supersonic Jet FlowEjectors; Thrust Augmentation

19980022115
Active noise contol of a jet engine at low fequency radiation - B.E.M. for predicting far-field noise reduction
Bemge, D., SNECMA, France; Boutig., SNECMA, France; Cailleau, J. M., SNECMA, France; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4354; Copyrightyal: Aeroplus Dispatch
Thegrowing interest in ultrahigh-bypass ratio turbofan engorecepts has prompted greater attention to LF noise radiation
in overflight noise signatures, which current 'passive’ noise-reduction solutions are comparatitetyiveefAn efort is pres
ently made to control the directivity of engine LF radiation away from cabins and overflown areas, using a simulation technique
for active noise control. The REON-AXI computer code is employed in these simulations.
AlAA
Active Contol; Aircraft EnginesNoise ReductionSound FieldsEngine Design

19980022116
Theoretical implications of Active Noise Contol for turbofan engines
Kraft, Robert E., GE Aircraft Engines, USA; Kontos, Karen B., GE Aircraft Engines, USA; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4355; Copyrightyal: Aeroplus Dispatch

Theobjective of this study is to develop the analytical tools that will allow the assessment of the feasibility of using Active
NoiseControl (ANC) in aircraft engine ducts to suppress radiateds. It is assumed that the active noise control system will
operate using the 'noise cancellation’ principle, such that control sound source transducers will inject sound into the duct that
directly interferes with the sound generated by the turbomachinery sources. The approach will be to develop the theory needed
basedon duct modal analysis. In addition, it is hoped that an analytical approach for assessing the fefaibiligft engine
ANC systems may also provide some guidance for the design optimization of such systems. Analyses are foevetopied
cumferential and radial mode coupling of wall-mounted sourcesybrarical duct. A sample case is included that examines
enegy requirements for ANC source generation.
Author (AIAA)
Active Contol; Turbofan Enginespucts; Noise ReductionSound-Sound Interactions

19980022393
Effect of surface finish on turbine airfoil cascade losses
RadmardRama, Carleton UniyCanada; tiryk, Peter J., Pratt & Whitney Canada, Mississauga; CarscallbianW\E., National
ResearctCouncil of Canada, Ottawa; Canadian Aeronautics and Space Journal; Sep. 1993; ISSN 00028289 no. 3,
pp.157-165; In English; Copyright;\ail: Aeroplus Dispatch

A collaborative research program between Pratt and Whitney Canada and the National Research Council Canada is briefly
described. Duringtest program on a planar transonic turbine cascade to determinfethe @f maximum thickness to chord
ratio on total pressure losses, the test airfoil surfaces were refinished to remove manufacturing defects. The refinished airfoils
exhibiteda reduction in total losses between 6 and 18 percent. The loss reduction is attributed to the removal of flat spots, which
causedvhat appeared to be, from surface flow visualization, separation bubbles on the airfoil surfaces.
Author (revised by AIAA)
Aircraft EnginesAirfoil Profiles; Surface FinishingTurbine BladesThickness Ratio
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19980022427
A bifur cation phenomenon in combustor with non-slat conical swirler
Jiao, Shujian, dinghua Uniy, China; Lee, Jin,dinghua Uniy, China; Liu, Jing, Singhua Uniy, China; Chen, Liru, Tsinghua
Univ., China; Journal of Aerospace Power; Oct. 1993; ISSN 1000-8@%&ne 8, no. 4, pp. 353-357; In Chinese; Copyright;
Avail: Aeroplus Dispatch

A bifurcation phenomenon was discovered experimentally in a gas turbine combustor with a nonslat conicaVatvirler
differentkinds of perturbation, two dérent flow patterns may be found in the liméithis gas turbine combustdthe characteris
tics of these two flow patterns are described in detail. In addition, a brief analysis of the causes of this phenomenon is made, and
it is shown that this phenomenon causes periodical flame fluctuations.
Author (revised by AIAA)
Aircraft EnginesCombustion Chamber§wirling; Conical Flow;Branching (Mathematics)

19980022433
Experimental study of engine performance and internal flow field under inlet distortion
Li, Wenlan, Northwestern Polytechnical Uni€hina; Huang, Zhitao, NorthwestdPolytechnical Uniy China; Hu, Zhengfeng,
Northwestern Polytechnical Univ., China; Journal of Aerospace Power; Oct. 1993; ISSN 1000-8055; Volume 8, no. 4, pp.
323-327;In Chinese; Copyright; vail: Aeroplus Dispatch

A turbojet engine has been tested under conditions of screen-induced inflow distortion. Its compressor interstage flow field
(static pressure, total pressure, and total temperature), inlet distortion transmission, temperature field at the turbine outlet, and
bed-teste@dngineperformance were measured. The measurements indicate that: the inlet total and static pressure distortions are
attenuated through the stages, the inlet total pressure distortion induces total temperature distortion at the compressor outlet, an
theinlet pressure distortion reduces #regine thrust and increases its specific fuel consumption. The test data also show that there
is probably a correlation between temperature distributions at the turbine outlet and the compressor outlet.
Author (revised by AIAA)
Aircraft Enginesjnlet Flow; Flow Distortion; Turbojet Engines

19980022479
Light air craft pr opeller - Design parameter effects on acoustics and aglynamics
ChusseauM., Societe de Constructionvidns de Burisme et Aflaires, France; Roozen, E., Ecole Nationale Superieurdei®-
nautiqueet de I'Espace, France; Pauzin, S., ONERA, Centre d’Etudes et Rechercbesodsd, France; Matharan, Bociete
de Construction Aions de Durisme et Afaires, France; Carrere, A., ONERA, Centre d’Etudes et RecherchesilbeiJe Fran
ce; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4443; Copyrightyal: Aeroplus Dispatch
This paper deals withn acoustic and aerodynamic parametrical study of a light airplane propediernalysis of generated
sound mechanisms leads to an analytical formulation which is a sum of blade passing frequency harmonics(18t@do¥
mulationis used for acoustic sound pressure calculations while aerodynamics investigations are carried out with a model based
onlifting line theory In the first part, thealidity of the acoustic method is achieved with experimental measurement comparisons
andbibliographic results. Next, in order to obtain a decrease of noise with the same performances, the propeller geometry paramet
rical study shows tha compromise between acoustics and aerodynamics is nec@ssainfluence of number of blades, scale
blade,and chord distribution is analyzed.
Author (AIAA)
Light Aircraft; AemacousticsPropellers;Aircraft Noise;Sound Pessure

19980022896
The effect of axialvelocity ratio, turbulence intensity, incidence, and leading edge geometry on the midspan performance
of a turbine cascade
WhitehouseD. R., AECL Research, Whiteshell Labs., Canada; Moustapha, S. H., Pratt & Whitney Canada, Longueuil; Carleton
Univ., Ottawa; SjolandelS. A., Carleton Uniy Canada; Canadian Aeronautics and Space Journal; Sep. 1993; ISSN 0008-2821;
Volume 39, no. 3, pp. 150-156; In English; Copyright;all: Aeroplus Dispatch

A series of dfdesign loss measurements have been performed on a turbine blade cascade of recent design to determine the
effect of the axial velocity ratio (AVR), freestream turbulence intensity, incidence, and leading edge geometry on the midspan
performance. A blade was designed with a leading-edge diameter almost twice that of another blade that had identical aerody-
namicparameters. Experimental results indicate that the two blades have sifrilasigh losses. Measurements made &t rdif
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ent values of R showed the strong sensitivity of thiade losses to 2D flow conditions. Increased levels of turbulence intensity
hadlittle effect on the blade’of-design performance.

Author (AIAA)

Aircraft EnginesAirfoil Profiles; Engine Designiurbine Blades].eading EdgesJurbulence Effects

19980022900
Experimental studies on mixing of two co-axial high-speed stams
NarayananA. K., Indian Inst. of €&chnologyIndia; Damodaran, K. A., Indian Inst. oédhnologyIndia; Journal of Propulsion
andPower; Feb. 1994; ISSN 0748-465&]iMme 10, no. 1, pp. 62-68; In English; Copyrightaik Aeroplus Dispatch

The enhancement of mixing between two high speed gaseous streams is a major technical problem for many aerospace pro
pulsionsystems currently under development. A lobe-type 'petal’ cgeverdivegent supersonic nozzle has been developed
andtested in order to achieve ¢@r-scale secondary flows for low-loss, higheéncy mixing. Nearly complete mixing has by
this means been achieved within a coaxial short mixing chamber
AlAA
Turbulent Mixing;Secondary FlowSupersonic Nozzlebjomentum fiansfer

19980022908
Internal r eversing flow in a tailpipe offtake configuration for ASTOVL air craft
McArdle, Jack G., NASA Lewis Research CentdSA; EskerBarbara S., NASA Lewis Research Cent#8A; Rhodes, James
A., McDonnell Douglas Aerospace Co., USA; Journal of Propulsion and Power; Feb. 1994; ISSN 0748-4658; Volume 10, no.
1, pp. 122-128; In English
Report No.(s): AIAA Paper 92-3790; Copyrightyal: Aeroplus Dispatch
No abstract available.
Exhaust Systems; Performanaesis;Poweed Lift Aircraft; Reversed Flowy//STOL Aircraft

19980022913
Dynamic turbine blade temperature measuements
Becker,William J., Mirginia Polytechnic Inst. and State UniBlacksbug, USA; Roby RichardJ., Mrginia Polytechnic Inst. and
StateUniv., Blacksbug; O'Brien, Walter F, Virginia Polytechnic Inst. and State UniBlacksbug; Bensing, Gerald K., Rose
mount,Inc., Aerospace DiyUSA; Journal of Propulsion and Power; Feb. 1994; ISSN 0748-4658n¥ 10, no. 1, pp. 69-78;
In English
Report No.(s): AIAA Paper 89-2689; Copyrightyal: Aeroplus Dispatch

No abstract available.
AemthermodynamicsAircraft Engines;Surface @mperatue; Temperatue Measuement;Turbine BladesTurbofan Engines

19980022929
Numerical simulation of cold mixing in the supersonic combustor of dual-combustion ramjets (DCR)
Suo, JianginBeijing Univ. of Aeronautics and Astronautics, China; Ma, Jihua, Beijing rfideronautics and Astronautics,
China;Jin, Rushan, Beijing Uniwf Aeronautics and Astronautics, China; Journal of Propulssehriology;Oct. 1993; ISSN
1001-4055n0. 5, pp. 8-16; In Chinese; Copyrightjall: Aeroplus Dispatch

Theflowfield characteristics created by a sonic jet flow between two supersonic streams were investigated theoretically by
solvingfull 2D N-S equations. A computer program is developed to analyze the viscous flowfield of cold mixing of a sortie jet
flow with two supersonic streams by using a MacCormack explicit scheme. An algebraic method is used in this study to generate
computationagrids. The agreement of computations with experimental results is satisfactory
Author (revised by AIAA)
Supersonic Combustion Ramjet Engines; Subsonic Flow; Two Dimensional Models; Flow Characteristics; Mixing Layers
(Fluids)

19980022975
Constrained quadratic programming, active contol of rotating mass imbalance
ManchalaD. W, Xerox Corp., USA; Palazzolo, A. B.; Kascak, A.¥Montague, G. T Brown, G. V; Journal of Sound andbfa-
tion; September 04, 1997; ISSN 0022-460X]ume 205, no. 5, pp. 561-580; In English; Copyrightail Issuing Activity
Jetengines may experience severe vibration due to the sudden imbalance caused by blade failure. The current research investi
gates employment of piezoelectric actuators to suppress this using active vibration control. This requires identification of the
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sourceof the vibrations via an expert system, determination of the required phase angles and amplitudes for the correction forces,
and application of the desired control signals to the piezoelectric actuators. Correction forces may exceed the physical limitations
of the actuators; hence results of 'constrained force’ quadratic programming, least squares and multi-point correction algorithms
will be compared. It is demonstrated that simply scaling down the least squares predicted correction forces to satisfy the actuator
saturatiorconstraints does not necessarily yield optimal reductions in vibrétidinis paper test results are shown for sudden
imbalance, and the computational time requirements and balanf@ngiveiness for the various approaches are compared.

Author (EI)

Active Contol; Quadratic Pogramming;MVibration Damping;Jet EnginesJurbomachine Blades?iezoelectricityActuators

19980023065
Development of a fan noise design system. | - Design system and seunodeling
Philbrick, D. A., Pratt & Whitney Group, USAppol, D. A., Pratt & Whitney Group, USA; Oct. 1993; In English
Contract(s)/Grant(s): NAS3-25952
Report No.(s): AIAA Paper 93-4415; Copyrightyal: Aeroplus Dispatch
A theoretical treatment is presented of a noise design system for turbofan engines which encompasses a rotor/stator interac
tion code predicting tone levels within the duct and an inlet-radiation model to predict the directivity patterns of the noise radiating
to the farfield. Attention is here given to improvements of the rotor/stator interactionscenhgirical wake modeling. An illustra
tive example is given for the application of this system in the design of a low-noise turbofan engine.
AlAA
Rotor Body InteractionsEngine NoiseNoise ReductiorPropeller Fans;Contol Systems Design

19980023066
Development of a fan noise design system. Il - Féield radiation and system evaluation
Topol, D. A., Pratt & Whitney Group, USA; Oct. 1993; In English
Contract(s)/Grant(s): NAS3-25952
Report No.(s): AIAA Paper 93-4416; Copyrightyal: Aeroplus Dispatch

The development of a fan tone noise design system for turbofan engines are presented in.thtsepsysem is divided
into source noise and radiation components using linearized acoustic ff@@present system includes a rotor wake/stator inter
actionnoise prediction code and an inlet noise radiation code. The inlet radiatiois gudsented along with its evaluation and
theassessment of the entire design system. The inlet radiation code uses a FEM to propagate noise from engine sources out th
enginenacelle inlet to théar field. Advanced Ducted Prop (ADP) rig data from NASA Lewis testing are utilized for this evaluation
includingthe use of mode measurements from a rotating microphone. Results indicate that, given the correct mode content in the
engineduct, the inlet radiation code is capable of giving good far-field noise predictions.
Author (revised by AIAA)
Turbofan EnginesEngine NoiseEngine InletsNoise Pediction; Sound Fields

19980023068
Estimation of full scale turbofan engine noise fom scale model fan rig measw@ments
Weir, Donald S., AlliedSignal Engines, USA; Marsan, Mehmet, AlliedSignal Engines, USA; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4419; Copyrightyal: Aeroplus Dispatch

Fangenerated discrete tone noise is a very important noise source in high bypass turbofan engines. The present investigation
is an experimental study conducted to verify the low noise design of a new fan. This paper presents the results of a spinning mode
analysisperformed on a half size fan installed in a rig. Modal orders are iderdifidmplitudes of each propagating mode are
presented. The modal analysis is supplemented by far field sound pressure measurements of a full size engine. The measure
modalamplitudes are extrapolated to the far field noise measurements points for comparison. The extrapolated levels show similar
directivity patterns and levels as the full size engine measurements verifying the design intent of the fan.
Author (AIAA)
Turbofan EngineskEngine NoiseEngine DesignNoise ReductionNoise Measwegment
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08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls; and autopilots.

1998002087 1Naval Postgraduate SchpMonterey CA USA
Incorporation of a Differ ential Global Positioning System (DGPS) in the conwl of an Unmanned Aerial \&hicle (UA/)
for Precise Navigation in the Local @ngent Plane (OP)
Allen, Peyton M., Naval Postgraduate School, USA;.NI887; 74p; In English
Report No.(s): AD-A333402; No CopyrightyAil: CASI; A04, Hardcopy; A01, Microfiche

The purpose of this thesis is to incorporate the Global Positioning System (UPS) and Inertial Navigation System (INS), for
the guidance of an unmanned aerial vehicle YQY8eeking precise navigation in a LocalnfentPlane (OI'P). by applying the
Differential Positioning technique, UPS position data becomes more accurate. This position carefieearioedo a known
locationon the groundn order to give the aircraft’position in the Localdngent Plane. The FOG-R MAt the Naval Postgradu
ateSchool will be used for autonomous flight testing usingxa$ Instruments TMS320C30 Digital Signal Processor (DSP). This
DSP ishostedon an IBM compatible PC, and is controlled via Integrated Systa@100 control system design and implementa
tion software package. The UPS receiver used throughout this thesis is a Motor@aKT. Another identical UPS receiver
is used as a reference station, thus providing thferBiitial capabilityThe objectives of this thesis are: the system muablee
to accept current location from the UPS and convéet il P, display the ILP coordinates, numerically and graphicadlyd be
ableto easily change the origin coordinates. Findhg achieved accuracy of thefdiential setup is examined.
DTIC
Global Positioning System; Inertial Navigation; Position (Location); Pilotless Aircraft; Remotely Piloted Vehicles; Remote
Control

19980021271Massachusetts Inst. o&édh, Dept. of Aeronautics and Astronauti€ambridge, MA USA
Prototype Conflict Alerting System for Free Flight
Kuchar, James K., Massachusetts Inst. of Tech., USA; Yang, Lee C., Massachusetts Inst. of Tech., USA; Journal of Guidance,
Controland Dynamics; Aug. 1997,0lume 20, No. 4, pp. 768-773; In English; 35th; Aerospace Sciences Meeting, 6-9 Jan. 1997,
Reno,NV, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Report No.(s): NASA/CR-97-207293; NAS 1.26:207293; AIAA Paper 97-0R20Copyright; Avail: CASI; A02, Hardcopy;
AO01, Microfiche

Thedevelopment of a prototype alerting system for a conceptual freedhgironment is discussed. The alerting logic is
basedn a probabilistic model of aircraft sensor and trajectory uncertaintiesetbdinot be Gaussian distributions. Monte Carlo
simulationsare used over a range of encounter situations to estimate conflict probability as a function of intruder position, heading,
andspeed, as determined througiadalink between aircraft. Additionallihe probability of conflict along potential avoidance
trajectories is used to indicate whether adequate space is available to resolve a conflict. Intruder intent information, e.g., flight
plan, is not included in the model but could be used to reduce the uncertainty in the projected trajectory. Four alert stages are
defined based on the probability of conflict and on the avoidance maneuvers that are available to the flight crew. Preliminary
resultsfrom numerical evaluations and from a piloted simulator study at NASA Ames Research Center are summarized.
Author
Free Flight; Simulators;Probability Theory;Flight Crews;Monte Carlo MethodNormal Density Functions

19980021298California Univ, Dept. of Mechanical and Aeronautical Engineeringvis, CA USA
Robust, Decoupled, Flight Contol Design with Rate Saturating Actuators
Snell, S. A., California Uniy USA; Hess, R. A., California UniMUSA; 1997; 13p; In English
Contract(s)/Grant(s): NAG1-1744
Report No.(s): NASA/CR-97-207152; NAS 1.26:207152; AIAA Paper 97-3Xa8Copyright; Arail: CASI; A03, Hardcopy;
A01, Microfiche

Techniquedor the design of control systems for manually controlled, high-performance aircraft must provide the following:
(1) multi-input, multi-output (MIMO) solutions, (2) acceptable handling qualities including no tendencies for pilot-induced
oscillations,(3) a tractable approach for compensator design, (4) performance and stability robustness in the presenee of signifi
cantplant uncertaintyand (5) performance and stability robustness in the presence actuator saturation (particularly rate satura
tion). A design technique built upon Quantitative Feedback Theoryesedfas a candidateethodology which can provide flight
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control systems meeting these requirements, and do so over a considerable part of the flight envelope. An example utilizing a
simplified model of a supermaneuverable fighter aircraft demonstrates the proposed design methodology

Author

Robustnes@Mathematics)Flight Contiol; Actuators;Contiol Systems Desigiiighter Aircraft; MIMO (Contiol Systems)Con-

trollability

19980021310Wright State Uniy Dept. of Psychologypayton, OH USA
Dynamically Adaptive Interfaces: A Preliminary Investigation Interim Report Jan. 1996 - Mar1997
Bennett, Kevin B., Wight State Uniy USA; Aug. 1997; 41p; In English
Contract(s)/Grant(s): Proj. 7184
Report No.(s): AD-A334286; AL/CF-SR-1997-0007; No Copyrightais CASI; A03, Hardcopy; A01, Microfiche

A dynamically adaptive interface (DAI) changes it’s display or control characteristics based on behavioral or physiologic
measures of the human operator in real time. The goal of a dynamically adaptive interface is to anticipate informational needs
or desires of the operator and to provide that information without the requirement for an explicit control input. DAIs have the
potentialto improve overall human machisgstem performance if properly designed. This report documents an initial explora
tion of both theoretical and practical issues in dynamically adaptive interfaces. A DAI concept demonstrator was developed to
assistin precision low level navigation tasks. Advanced controls (a force reflecting stick) and displays (a flight director display)
wereincorporated int@ dynamically adaptive interface concept demonstratpiiot study to evaluate the DAI was conducted.
Threeexperimental conditions were evaluated: a baseline interface (conventional controls and displays), an advanced interface
(advancecatontrols and displays), and an adaptive interface (dynamically alternating between baseline and advamnesdlfsThe
indicatedthat there were significant performance advantages associatdabttitthe advanced and adaptive interfaces relative
to the baseline interface for tracking the optimal flight path.
DTIC
Air Navigation;Human PerformanceFlight Paths;Real Tme OperationDisplay DevicesPhysiology

19980021789Massachusetts Inst. oédh, Dept. of Aeronautics and Astronauti€ambridge, MA USA
Fixed Structure Methods for Flight Control Analysis and Automated Gain Scheduling
Miotto, Piero, Massachusetts Inst. @&ch., USA;Jun. 1997; 258p; In English; Copyrightyail: Issuing Activity (MIT Libraries,
Rm. 14-0551, Cambridge, MA), HardcapMicrofiche

Flight control law validation issues raised at NASA Dryden Flight Research Center are described, and these problems are
recast into the real-mu analysis framework. to solve these problems, a recently developed algorithm for computing real-mu is
extendedo include repeated real perturbationgrgtcase direction information also is provided; such information is useful in
applicationghat require proper weighting of the perturbation block structure. An iterative weighting procedure that indicates the
relativeimportance of the real uncertainties being analyzed is described. Other developments motivated by flight-test issues are
alsodescribed: block structures for analyzing phase margirtrandport delayrobustly guaranteed gain and phasegnar and
in-flight robustness measurements. These tools and techniques are demonstrat¥d3drfidje control laws. The problem of
gainadjustment in an existing control law is cast into the framework of modern control, thbary results in a real-diagonal
block structure of gains and time constantbéoadjusted. The desire to recover performance in the form of input-output properties,
aswell as handling qualities, is introducad a mixed cost functional. Linear Matrix Inequality (LMI) based solutions for H-infin
ity and H-2 based costs are discussed, as well as a Quasi-Newton approaeimdliihg qualities of the F/A-18 HARduring
refuelingserves as a motivating example for the method. Kjgints in the existing flight control system are adjusted to recover
the performance and handling qualities of the standard F/A-18. The eight gains are gain scheduled against dynamic and static pres
surethroughouthe flight envelope. The functional dependence of these gains on the scheduling parameters results in the defini
tion of 39 coefficients. A Fixed-Structure Linear Parameter Varying (LPV) synthesis method is used to gain schedule the
longitudinaland lateral-directional control augmentation system of the F/A-18. The goal is to retune thdaestodhat it could
be used as the Control Augmentation System (CAS) for the F/A-18 HARV, which has much different dynamics. The example
illustrateshow modern methods can be used to improve both the handling qualities and the input-output characteristics of an exist
ing control system, and to do so automatically over a wide range of operating conditions. Automated tuning of the gain schedule
is achieved via optimization over adarregion of the flight envelope. The presented approach is systematic and emphasizes the
reuseof conceptual structures and architecture. The CAS with the new gaimmaplamented on the fixed base NASA Dryden
flight simulator Several tracking maneuvers were performed by sigreifit pilots on the flight simulatoFhe fine tracking per
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formanceof the F/A-18 HAR/ with the new gain schedule received a Codparmper (CH) rating identical to that of the standard
F/A-18 HARV.

Author

Flight Contol; Algorithms;Contmollability; Control Theory

19980022117
A fast method of computing unsteady airloads for active control of gust load using oscillating flaps in the wind tunnel
environment
Chi, Ray M., United €chnologies Research CentdBA; Simonich, John C., Unitec@hnologies Research CentdBSA; Oct.
1993;In English
Report No.(s): AIAA Paper 93-4352; Copyrightyal: Aeroplus Dispatch

A very eficient and accurate method has been developed to compute the uadtieadyg on a rectangular wing with multi
ple oscillating flaps, subject to an oblique gust produced by a swept wake in the subsonic wind tunnel. The underlying theory
assumes potential flow model in the frequency domain that leads to an integral equation for the unsteady velocity potential with
aknown upwash velocity distribution attributed to the combinatiogust velocity and flap motion. The kernel of the integral
equationis derived analytically using the method of images to take into accounfebeaf#fthe wind tunnel side walls. The inte
gral equation is solved using the mode expansion technique. The calculated pressure loading results clearlefleatiakthe
nessof flap motion in reducing blade loading as observed in the wind tunnel experiment.
Author (AIAA)
Active Contol; Gust LoadsFlaps (Contol Surfaces)\Wnd Tunnel Ests;Unsteady AardynamicsMathematical Models

19980022130
Application of approximate I/O linearization to aircraft flight contr ol
Lee,A. W., California Univ, Berkeley USA; Hedrick, J. K., California UniyBerkeley; 1992, pp. 57-65; In English; Copyright;
Avail: Aeroplus Dispatch

A new design method called approximate 1/O linearization is presented which enhances the pertdrioagitedinal flight
controlunder saturation. A pointwise minimization problem is solved to olitaimew approximate I/O linearization lalihe
functionto be minimized consists of a surface whose related degree is one, its derivative, and the weighted square of the input.
The method differs from previously published ones in that no attempt is made to directly transform a nonlinear system into an
approximate linear system via coordinate transformation. In this method, the adverse effects of control saturation can be mini-
mizedby properly selecting the weight on the usage of the control. The only requirement of the technique is that the original plant
belocally I/O linearizable.
AlAA
Flight Contmwol; Linear EquationsAircraft Contol; Approximation

19980022411
High-alpha vectoring characteristics of the F-18/HAR/
Asbury, Scott C., NASA Langley Research CentgdEA; Capone, Francis J., NASA Langley Research Cdof#k; Journal of
Propulsionand Power; Feb. 1994; ISSN 0748-4658luvhe 10, no. 1, pp.16-121; In English
Report No.(s): AIAA Paper 92-3095; Copyrightyal: Aeroplus Dispatch
No abstract available.
Angle of AttackF-18 Aircraft; Thrust \éctor Contol

19980022501
Mixed strategy guidance - A new high-performance missile guidance law
Shinar,J., Technion - Israel Inst. oféthnologyHaifa, Israel; Forte, I.,&chnion - Israel Inst. oféEhnology Haifa; Kantoy B.,
Technion- Israel Inst. of €&chnologyHaifa; Journal of Guidance, Control, and Dynamics; Feb. 1994; ISSN 0731-50961e/
17,no0. 1, pp. 129-135; In English
Contract(s)/Grant(s): AF-AFOSR-89-0528; Copyrighia# Aeroplus Dispatch
No abstract available.
Missile Contol; Radar Homing MissilesElectionic Countermeases; Radar &rgets
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19980022506
Integrated flight/pr opulsion control - Subsystem specifications
Rock, Stephen M., Stanford Unj\USA; Ememi-Naeini, Abbas, Integrated Systems, Inc., USA; Neighbors, Ken, Stanford Univ
USA; Journal of Guidance, Control, and Dynamics; Feb. 1994; ISSN 0731-5618@&/17, no. 1, pp. 201-208; In English
Contract(s)/Grant(s): NAG31¥7; Copyright; Aail: Aeroplus Dispatch

In many systems it is required or desirable to implement a control law in a partitioned or decentralized architecture comprised
of subsystems. This paper presents a technique for deriving specifications for each subsystem that, if met, guarantee that tota
systemperformance (e.gstability) goals will be met when the subsystems are combined. The approach is based on the concepts
of robust control theory and generates results that are expressed in the frequency domain as allowed error envelopes about nomine
requirementsAlthough emphasis is placed on generating specifications that guarantee only the stability of the cysieimed
extensions that would guarantee performance are also discussed. The fheysapkr is the integrated flight/propulsion control
problem in which specifications on the propulsion system are derived based on the mission-level requirements of the aircraft.
However,the results are generally applicable. A numerical example demonstrating the application of the procedure is included.
Author (AIAA)
STOVL Aircraft; Control Systems Desigmircraft EnginesEngine Contol; Systems Integration

19980022507

Invertibility and trajectory contr ol for nonlinear maneuvers of aicraft

Azam,Misbahul, Nevada UniyLas \égas, USA; Singh, Sahjendra N., Nevada Uhias \égas; Journal of Guidance, Control,

andDynamics; Feb. 1994; ISSN 0731-5090jume 17, no. 1, pp. 192-200; In English; Copyrightais Aeroplus Dispatch
No abstract available.

Aircraft Maneuversjrajectory Contol; Feedback Conti

19980022508
Optimal control of helicopters following power failure
Okuno,Yoshinori,National Aerospace Lab., Japan; Kawachi, Keiikyio Univ, Japan; Journal of Guidance, Control, and Dyna
mics; Feb. 1994; ISSN 0731-50900Mme 17, no. 1, pp. 181-186; In English; Copyrightais Aeroplus Dispatch
No abstract available.
Helicopter EnginesEngine Contol; Engine Failue; Optimal Contol

19980022519
Design of mbust quantitative feedback theory contollers for pitch attitude hold systems
Bossert, David E., U.S. Air Force AcadeniSA; Journal of Guidance, Control, and Dynamics; Feb. 1994; ISSN 0731-5090;
Volume 17, no. 1, pp. 217-219; In English; Copyrightais Aeroplus Dispatch
No abstract available.
Aircraft Contiol; Attitude Contol; Contol Systems DesigiRobustness (Mathematic§eedback Contid; Control Theory

19980022520
Evaluation of missile seeker dwell time for thee-dimensional aerial engagements
AsthanaC. B., Research Centre Imarat, India; Prahlada, Résearch Centre Imarat, India; Journal of Guidance, Control, and
Dynamics;Feb. 1994; ISSN 0731-5090pMme 17, no. 1, pp. 21214, In English; Copyright; vail: Aeroplus Dispatch

A 3D engagement is considered with a view to the evaluation of the minimum value dfiegl/hich is represented in
theform of a nomogram. An analysis is by these meanslucted of the engagement parameters that would ensure the given dwell
time. The nomogram allows the determination of the circular area around the beam axis, to ensure the required dwell time for
acquisitionwithout search; the accuracy requirements for homing subsystems to capturgethia that area are worked out on
thatbasis.
AlAA
Missile DesignHoming DevicesPwell; Missile Contol

19980022673Dynetics, Ing.Huntsville, AL USA

Prediction of Hinge Moment Coefficient for Nose-Mounted Canard Controls at Supersonic Speedsnal Report, Aug.
1996- Aug. 1997

Landers, Michael G., Dynetics, Inc., USA; Aug. 199194; In English

Contract(s)/Grant(s): DAAH01-96-C-R194
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Report No.(s): AD-A331810; AMSAM-CR-RD-SS-97-49; No Copyrightaik CASI; A06, Hardcopy; A02, Microfiche

The prediction of nose-mounted canard hinge moments in supersonic flow poses a unique problem for which the semi-empiri
cal methods utilized in engineering-level aerodynamic prediction codes may not provide sufficient accuracy for preliminary
designof the control actuation system. Whgeoviding accurate predictions of canard normal force, such codes generally cannot
adequately predict canard hinge moments due to both their empirical nature and inadulétsess the local flowfield conditions
onthe rocket nose. has been shown in this report that the local flowfield properties must be characterized to accurately determine
thelongitudinal centeof-pressure of the canards. A theoretical approach has been develop ed to predict normal ficieatcoef
longitudinal center-of-pressure, and subsequent hinge moment coefficient for nose-mounted canards. The method is based ot
shock-expansiotheory and airfoil strip theonand accounts for local flowfield properties, tip pressure losses, and body carryover
effects.In contrast to aerodynamic code predictions, the theoretical method consistently estimates canard longitudofal center
pressure with a higher degree of accuracy, resulting in good agreement with experimental data for nose-mounted canard hinge
momentsat Mach 1.25 to 2.00.
DTIC
Supersonic FlowCanad ConfigurationsAirfoils

19980022679California Univ, Dept. of Mechanical and Aeronautical Engineeribgvis, CA USA
Assessing Aicraft Susceptibility to Nonlinear Air craft-Pilot Coupling/Pilot-Induced Oscillations
Hess, R.A., California UniyUSA; Stout, PW., California Univ, USA; 1997; 1p; In English
Contract(s)/Grant(s): NAG1-1744
Report No.(s): NASA/CR-97-207296; NAS 1.26:207296; AIAA Paper 97-3M86Copyright; Arail: CASI; A03, Hardcopy;
AO01, Microfiche

A unified approach for assessing aircraft susceptibility to aircraft-pilot coupling (or pilot-induced oscillations) which was
previouslyreported in the literature and applied to linear systems is extended to nonlinear systems, with emphasis upon vehicles
with actuator rate saturation. Theear methodology provided a tool for predicting: (1) handling qualities levels, (2) pilot-induced
oscillationrating levels and (3) a frequency range in which pilot-induced oscillations are likely to Tieewxtension to nonlinear
systemgrovides a methodology for predicting the latter two quantities. Eight examples are presented to illustrate the use of the
techniqueThe dearth of experimental flight-test data involving systematic variation and assessmentffefthefedictuator rate
limits presently prevents a more thorough evaluation of the methodology
Author
Assessmentsircraft Pilots; Nonlinear Systemdylagnetic Permeability

19980022910
Theoretical study of sensofactuator schemes for otating stall control
Hendricks,G. J., MIT USA; Gysling, D. L., MITUSA; Journal of Propulsion and Power; Feb. 1994; ISSN 0748-4648ne
10,no0. 1, pp. 101-109; In English
Report No.(s): AIAA Paper 92-3486; Copyrightyal: Aeroplus Dispatch
No abstract available.
Active Contol; Actuators;Rotating Stalls;Turbocompessors;Pressue Measuement

19980022919
An integrated GPS/DR navigation system for mini emotely piloted vehicles
Li, Yan, Northwestern Polytechnical UniChina;Zhou, Qi, Northwestern Polytechnical Uni€hina; Wng, Xiangying, North
westernPolytechnical Uniy China; Northwestern Polytechnical Universitgurnal; Oct. 1993; ISSN 1000-275&lMne 1,
no.4, pp. 419-423; In Chinese; Copyrightjal: Aeroplus Dispatch

The presenintegrated GPS/dead reckoning (DR) navigation system for mini-RPVs, which has been developed as-an alterna
tive to GPS/INS systems, fefs low cost, small size, lightness, and simplicitye model used by the guidance system takes the
dynamicattitude parameters of the RPV irccount, and is shown to yield a level of navigational accuracy that is several orders
of magnitude higher than that of the original DR algorithm. A Monte Carlo simulatiit operations shows itsfigiency, quick
convergenceand high tracking performance.
AlAA
Global Positioning SystenRemotely Pilotedahicles;Navigation Aids;Position (Location)

35



19980022920
Self-tuning control for gust alleviation of terrain following system
Liu, Xilin, Northwestern Polytechnical Univ., China; Xiao, Shunda, Northwestern Polytechnical Univ., China; Northwestern
PolytechnicalUniversity Journal,Oct. 1993; ISSN 1000-2758pWime 1., no. 4, pp. 413-418; In Chinese; Copyrightaik Aer-
oplusDispatch

A self-tuning control system is proposed which peaclude the éécts of gusts on the trajectory of aircraft terrain-following
guidancesystems. This implicit generalized minimum variance pole-assignment algorithm for a MIMO system uses two sets of
parameter-estimatioequations; while one establishes the contro] the other is independent of weighting matrices and thereby
allowsa regulation of weighting matrices on-line, for realization of pole-alignment. Gyenee ofveighting matrices is in this
way expedited, and parallel pole-alignment and control-law computations can be conducted.
AlAA
Control Theory;Aircraft Contol; MIMO (Contol Systems)Gust Alleviators

19980023051
H-infinity design of F/A-18A automatic Carrier Landing System
Subrahmanyam, M. B., U.S. Navy, Naval Air Warfare Center, USA; Journal of Guidance, Control, and Dynamics; Feb. 1994,
ISSN0731-5090; ¥lume 17, no. 1, pp. 187-191; In English; Copyrightaik Aeroplus Dispatch

In this paper a design of the F/A-1&Aitomatic Carrier Landing System is accomplished using finite horizon H-infinity tech
nigues.If the final time is sufciently large, the dynamic Riccati equations involved in the design give rise to constant solutions.
Making use of a suboptimal value of performance, an output feedback contraiethgsized. Only longitudinal equations of
motionare considered and thrust is incorporated as a control variable. The objective of the desigriritain a constant flight
path angle under worst case conditions of vertical gust and sensor noise during carrier landing. The design yields satisfactory
responsdor vertical rate command as well.
Author (revised by AIAA)
F-18 Aircraft; Automatic Landing Conti; Aircraft Carriers; H-Infinity Contiol; Control Systems Design

19980023053
Missile guidance algorithm against high-g barel roll maneuvers
Imado,Fumiaki, Mitsubishi Electric Corp., Japan; Miwa, Susumakyb Denki Univ, Japan; Journal of Guidance, Control, and
Dynamics;Feb. 1994; ISSN 0731-50900Mme 17, no. 1, pp. 123-128; In English; Copyrightaik Aeroplus Dispatch

The features of high-g barrel rolls for an aircraft and the countermeasures for a proportional navigation guidance missile
againstthis maneuver are studied. First, the features of the barrel roll manaudé¢he décts of the parameters on the miss dis
tanceare discussed. The simulation results show that a high-g barrel roll mageoeeally produces a fg@r miss distance than
a split-S (a sustained maximum g turn) and the miss distance does not critically depend on the maneuver initiation time, if the
aircraft has a certain length of 'time-to-go’ and maneuvers with an appropriate roll rate. Secnfdrehee is made that the
provisionof a phase lead in the pitch-yaw plane in the missile guidance loop and adoption of the augmented proportienal naviga
tion guidance may be fefctive. It is also proven that a dgr phase shift results in a smaller miss distance and that the combination
of the phase lead and the augmented proportional navigation produces better results.
Author (AIAA)
Missile Contol; Rolling MomentsProportional Contol; Aircraft Maneuvers

09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways, aircraft repair and overhaul facilities, wind tunnels; shock tubes, and aircraft engine test
stands.

19980019581
Airport trains complete first phase of tests
Railway Gazette International; August, 1997; ISSN 0373-5348'We 153, no. 8, pp. 512; In English; Copyrighta# Issuing
Activity

Tenweeks of trials with one of the first trains for Hong Kong MTR Cogiport line culminated in a mediaesentation
onJuly 2 at Adtranz works Henningdorf near Berlin. The rain had previously ugdee static tests in Spain following assembly
by CAF and was due to be shipped this month to Hong Kong for final trials and commissioning. Acttomtijgct manager
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David Barry, the trials have not revealed any serious problatttspugh some work will be necessary to reduce noise levels. Noise

is one of several demanding areas in MTR Cogpecification: safetylectromagnetic compatibilitgase of maintenance, reli

ability, and fire protection are others. Performance of individual components and whole trains is to be monitored and checked
continuouslyduring design and commissioning.

Author (revised by EI)

Airports; Ground Support Equipmerassengersiransportation;Rail Transportation

19980019861NASA Lewis Research Centetleveland, OH USA
Alignment and Initial Operation of an Advanced Solar Simulator
JaworskePonald A., NASA Lewis Research CentliSA, Jeferies, Kent S., NASA Lewis Research Centé8A; Mason, Lee
S.,NASA Lewis Research CentddSA; Journal of Spacecraft and Rockets; 0€86; \blume 33, No. 6, pp. 867-869; In English
ReportNo.(s): NASA/TM-96-207373; NAS 1.15:207373; No Copyrightaik CASI; A01, Hardcopy; A01, Microfiche

A solar simulator utilizing nine 30-kW xenon arc lamps was built to provide radiant powestiog a solar dynamic space
powersystem in a thermal vacuum environment. &leanced solar simulator achieved the following values specific to the solar
dynamicsystem: (1) a subtense angle of 1 deg; (2) the ability to vary solar simulator intensity up to 1.7 kW/sq m; (3) a beam diame
ter of 4.8 m; and (4) uniformity of illumination on the order of +/-10%. The flexibility of the solar simulator design allows for
otherpotential uses of the facility
Author
Solar SimulatorsSolar Cells;Arc Lamps;Xenon LampsSolar SystemSpacecraft Power SupplieSplar Generators

19980020149Central Lab. of the Research Coundidaresbury LahWarrington, UK
Design, Construction and "Bsting of a Multipole Wiggler Magnet Titanium Vacuum Chamber for the SRS
Bliss, N., Central Lab. of the Research Councils, UK; Dawson, C. L., Central Lab. of the R&Seancils, UK; Oct. 1997; ISSN
1362-019312p; In English; 1997 Particle Accelerator Conference, 198dcauverCanada
Report No.(s): PB98417377; DL-P-97-003; No Copyrightvail: CASI; A03, Hardcopy; A01, Microfiche

A vacuum chamber i®quired for two new insertion devices (IDs) at the SRS. The chamber has been designed, finite element
analysis performed, and a prototype constructed and successfully tested. The chamber is 1208 mm in length, it has an interna
apertureof 134 mm x 16 mm and a minimum wall thickness of 1 mm. The chamber has been precision machined in two halves
from titanium alloy and electron beam (EB) welded in order to meet the demanding tolerances. Titanium alloy was selected in
preferenceéo more conventional ultra high vacuum (UHV) materials, due to its electron beam weldabilitljstortion and out
gassingates. The design, construction gmdcessing has been conducted to UHV standards to achieve a working pressure of
1 x 10(EXP -9) mbar
NTIS
Vacuum Chambergitanium Alloys;Finite Element Method?erformance @sts;Wggler Magnets

19980020253National Simulation CenteFort Leavenworth, KS USA
Operational Requirements Document (ORD) for Vrfighters’ Simulation (WARSIM) 2000, 3.7
Sep. 26, 1997; 36p; In English
Report No.(s): AD-A335027; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

WARSIM 2000 will increase the effectiveness of commander and staff training, exercises, and staff mission rehearsals by
dramaticallyincreasing the realism and the scope of the available training environment. In conjunction with other simulations,
WARSIM 2000 will providea complete operational environment with scenarios covering the range of military operations within
the stages of force projection operations to support globally distributed,fomi; and coalition force task-based training.
DTIC
Computerized Simulatiodrmed Foces (USA) Training Devices

19980022892
A giant simulator of sonic boom and aicraft noise
Ahuja, K. K., Geogia Inst. of BchnologyAtlanta, USA; Stevens, J. C., Ggiar Inst. of Bchnology Atlanta; Walterick, R. E.,
Georgialnst. of Technology Atlanta; Oct. 1993; In English
Contract(s)/Grant(s): NAS1-19061
Report No.(s): AIAA Paper 93-4430; Copyrightyal: Aeroplus Dispatch
Theobjective of the study described here wasdnstruct a facility capable of reproducing simulated sonic booms and other
low frequency sound (as low as 3 Hz) at peak sound pressure levels (SPL) of approximately 130 dB as measured on the exteriol
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wall of a residential building. The facility was to be constructed so that human response could be studied both outdoors and
indoors.This paper describes the completed facility which consists of unique low-freqb@giepower drivers and several more
conventionaloud speakers, which in combination span the frequency range from 3 Hz to 4 kHz. A residential building was pro
videdby Geogia Tech to study the indoor response.

Author (AIAA)

Aircraft Noise;Sonic BoomsiNoise Pollution;Environment EffectsBiological Effects

19980022905
Facility opportunities and associated steam chemistry considerations for hypersonic aibreathing propulsion
Chinitz, Wallace, General Applied Science Labs., Inc., USA; Erdos, Jo@eheral Applied Science Labs., Inc., USA; Rizkalla,
OussamaGeneral Applied Science Labs., Inc., USA; Anderson, GNXSA Langley Research Centé&tSA; Bushnell, Dennis
M., NASA Langley Research Cent&iSA; Journal of Propulsion and Power; Feb. 1994; ISSN 0748-46548n¥ 10, no. 1, pp.
6-17;In English
Report No.(s): AIAA Paper 92-3991; Copyrightyal: Aeroplus Dispatch

Groundtest requirements for the hypersoniclaieathing propulsion systems and the related facilities are examined.-Empha
sisis given to issues of stream chemistry in propulsion facilities and simulation requirements at the upper hypersonic-hyperveloc
ity range approaching orbital speed. It is concluded that only the free piston-driven expansionfensrehefterm opportunity
to achieve the total pressures required for direct connect and freejet engine tests out to orbital speeds.
AlAA
Air Breathing Enginesiypersonic ¥hicles;Test Facilities;Combustion ChemistnReaction Kinetics

10
ASTRONAUTICS

Includes astronautics (general); astrodynamics; ground support systems and facilities (space); launch vehicles and space vehicles;
space transportation, space communications, spacecraft communications, command and tracking; spacecraft design, testing and
performance; spacecraft instrumentation; and spacecraft propulsion and power.

19980021457
First flight vehicle controlled by computer generated softwag
Mirab, H., Integrated Systems, Inc., UKufib, F, Integrated SystemBjc., UK; 1993, pp. 653-664; In English; Copyrightai:
AeroplusDispatch
The Multiple Sensor &chnology Integration (MSTI) satellite progranpayload is a scanning focal-plane array IR sensor
An account is given of MST4'rapid-prototyping methodologwhich facilitated the development of operational flight software
in less tharl4 months; MSTI is the first spacecraft which employs automatically-generated real-time flight software. A majority
of the design specification errors and implementation bugs were discovered in the course of simulation, before any coding was
done.
AlAA
Spacecraft Conti; Flight Contol; Computer Pograms;Softwae EngineeringControl Systems DesigiPrototypes

19980022425
Methods and facilities for qualifying the electrical systems and softwarof the Ariane 5 Euiopean Launch \&hicle
Auvray, G., Aerospatiale, France; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4544; Copyrightyal: Aeroplus Dispatch

TheAriane 5 launcher is the new generation of the European Ariane launcher faaliyws for a major improvement of
the payload capacity and a better reliahilitiie Ariane 5 avionics is fully redundant and uses new concepts for the redundancy
designand the on-board software development. The validation and the qualification of the Electricals and Software Systems need
a dedicated powerful tool which is called: the Functional Simulation Facility (ISF). After a brief description of the Ariane 5
launcheravionics, this paper presents the validation and qualification process and describésrére gifmulators: equipment
andstages behavior simulator and launcher dynamic simulagtrows how these dérent simulators are used all along the incre
mentalvalidation process and how they are integrated for the final qualification activity
Author (revised by AIAA)
Ariane Launch ¥hicle; Spacecraft Electmic EquipmentOnboad Data Pocessingflight Contmol; Avionics; Softwae Devel
opmentlools
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19980022502
Approach navigation for delivery of small landers to the surface of Mars
Hechler,M., ESA, European Space Operations Centre, Germany;,llMuydeSA, European Space Operations Centre, Germany;
Journal of Guidance, Control, and Dynamics; Feb. 1994; ISSN 0731-508@)¢/17, no. 1, pp.16-122; In English; Copyright;
Avail: Aeroplus Dispatch

No abstract available.
Mars SurfaceMars Landing;Planetary Orbits;Spacecraft Maneuvergppmoach Contol

19980022749
Co-operating neural approach for spacecrafts attitude contol
Apolloni, B., Univ. of Milan, Italy; Battini, F; Lucisano, C.; Neurocomputing; September 15, 1997; ISSN 0925-28@n&/
16, no. 4, pp. 279-307; In English; Copyrightail: Issuing Activity

A locally recurrent neural network is descrilzsda key component of a control system able to rule an artificial satellite whose
attitude must be kept close to zero-angle with respect to an inertial reference system earth centred. The main idea is to join a simple
linearadaptive controller with a neural network trained to compensate the inadequacy of theTfoenwentrol signal is the sum
of the signal computed by the two devices; the feedback for training the neural network comes from therattitwith respect
to a reference trajectory and is computed by means of a linear inversion of the satellite dynamics. Thanks to such co-operation,
theresulting system is easily trainable and perforrfisiehtly. In fact, the whole system acts as a MRAC controller whose
racyhas been tested on numerical simulations of an Olympussgasscraft. Considerations on stahiligactions to unexpected
solicitations,extension to non-geocentric missions and power consumption are included as well.
Author (EI)
Approach Contol; Attitude Contol; Neural Netsiinear SystemsSpacecraftComputerized Simulation

11
CHEMISTRY AND MATERIALS

Includes chemistry and materials (general); composite materials; inorganic and physical chemistry; metallic materials; nonmetallic
materials; propellants and fuels; and materials processing.

19980020962Air Force Inst. of &ch, Wright-Patterson AFB, OH USA
The Fate and Tansport of Airborne JP-4 and JP-8 Aeiosol During Cold Startup
Buckman, Bradford Eugene, Air Force Inst. ethi., USA; Dec. 1997; 108p; In English
Report No.(s): AD-A334409; AFIT/GEE/ENC/97D-02; No Copyrightaf CASI; A06, Hardcopy; A02, Microfiche

During cold startup (engine warm-up) procedures at northern tier bases, fuel aerosol (JP-4 and JP-8) is emitted-before com
pletecombustion of the fuel occurs. The time necessary for complete combustion to occur may be as long as 10 minutes. Hence,
duringthese first few minutes, aerosokimitted at relatively high concentrations. This research investigates the principle behav
ior of the emitted aerosol: advection, dispersion, evaporation, and settling. Using previous work in fuel jettisoning and evaporation
asafoundation, this thesis investigates the physical factéestafg the airborne concentration of fuel aerosol déeifit times,
theamount of fuel aerosol reaching the ground, and the times and distances necessary for the aerosol concentration to fall below
the hydrocarbon standard after being emitted. Physical assumptions in the model are presented, and various atmospheric condi
tionsare simulated for comparison.
DTIC
Advection;Hydrocarbons;JP-4 Jet Fuel; JP-8 Jet Fueliersols;Emittance;Combustion

19980021309Defence Science anagdhnology Oganisation Aeronautical and Maritime Research Ladelbourne, Australia
On Obtaining Design Allowables for Adhesives Used in the Bonded-Composite Repair of éiaft
Chalkley,Peter Defence Science an@dhnology Oganisation, Australia; vandenBgrdohn, Defenc&cience anddchnology
OrganisationAustralia; Jan. 1998; 34p; In English; Original contains color illustrations
Report No.(s): DSD-TR-0608; AR-010-413; Copyright)vAil: Issuing Activity (DS Aeronautical and Maritime Research
Lab., PO Box 4331, Melbournejdforia 3001, Australia), HardcopMlicrofiche

A technique is documented, along withexperimental validation, for obtaining engineering-standard design allowables for
structuraladhesives used in the bonded-composite repair of aircraft structure. The design of durable bonded-composite repairs
is reliant on sucldesign allowables. It is intended that allowables obtained using this technique replace the mansifacturer
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chure data that is currently in use for some adhesives. Design allowables for the most common repair adhesive, FM73, were
obtainedas part of the experimental validation.

Author

AdhesivesComposite MaterialsComposite Structes; Aircraft Structues

19980022183Analytical Services and Materials, Inelampton, YA USA
Catalogue of X-Ray Texture Data for Al-Cu-Li Alloy 1460, 2090, 2096 and 2195 Nehlet-Shape Extrusions, Sheet and
Plate
Hales,Stephen JAnalytical Services and Materials, Inc., USA; HaflRpbert A., Analytical Services and Materials, Inc., USA;
Alexa, Joel A., Analytical Services and Materials, Inc., USA; Feb. 1998; 170p; In English
Contract(s)/Grant(s): NAS1-19708TRP 522-12-51-01
Report No.(s): NASA/CR-1998-206924; NAS 1.26:206924; No CopyrighajlACASI; A08, Hardcopy; A02, Microfiche

Theeffect of crystallographic texture on the mechanical properties ofnetaghape extrusions @ major interestffthese
productsare to find application in launch vehicle or aircraft structures. The objective of this research was to produce a catalogue
containing quantitative texture information for extruded product, sheet and plat@aidréal characterized was extracted from
wide, integrally stifened panels fabricated from the Al-Cu-Li alloys 1460, 2090, 2096 and 2195. The textural characteristics of
sheetandplate products of the same alloys were determined for comparison purposes. The approach involved usingaX-ray dif
tion to generate pole figures in combination with orientation distribution function andisislata were compiled as a function
of location in the extruded cross-sections and the variation in the major deformation- and recrystallization-related texture compo
nentswas identified.
Author
CopperAlloys; Lithium Alloys;AluminumAlloys; X Ray Diffraction;Extruding; Textues; Catalogs (Publications)Crystallog-
raphy; Aircraft Structues;Launch #hicles

19980022713Southwest Research INSEARDEC Fuels and Lubricants Research Fagiftgn Antonio, TX USA

Elastomeric Tank Life Extension Studies, Part 2Interim Report Mar. 1990 - Jun. 1997

Fodor G. E., Southwest Research Inst., USA; Jan. 1998; 94p; In English

Contract(s)/Grant(s): DAAK70-92-C-0059

Report No.(s): AD-A334609; TFLRF-326-Pt-2; No Copyrighta#: CASI; A05, Hardcopy; A01, Microfiche
Time-dependenperformances of an epichlorohydrin, a nitrile-based, and three polyurethane-type coated-fabric collapsible

fuel tank s were evaluated under subtropical outdoor exposure conditions. These five products were filled with a referee grade

dieselfuel and a JP-5/JP-8 ST special test turbine fuel. Data obtained from the fuel-filled tanks were compared to those of empty

fuel-freecontrol products. Results indicated that all examined polyurethane tanks were substantiallyonttesie fabricated

from an epichlorohydrin or a nitrile product, with the later coated-fabric material being superior

DTIC

Elastomersfuel Tanks;Nitriles; JP-5 Jet Fuel; JP-8 Jet FueRolyurethane Resindiesel Fuels

19980022938
Experimental study of fuel concentration distribution using high-density keosene
Wang,Jian, 31st Research Inst., Chinagiy, Jiahualanjing Aeronautical Inst., China; Journal of Propulsienhihology; Oct.
1993;ISSN 1001-4055, no. 5, pp. 42-45; In Chinese; CopyrighajlAAeroplus Dispatch

In the experiment, €02 infrared analyzer and a sampling probe are used to measure the fuel spray characteristics of high-
densitykerosene and aviation kerosene downstream from a simple orifice injdwa@fects of air flowvelocity, pressure drop,
anddistance from théjector on the fuel concentration distribution are studied. The test results show that, under the same condi
tions,the maximum concentration for conventional jet fuel is higher than that for high-density kerosene, dadtshef efir flow
velocity and fuel pressure on the penetratdbmaximum concentration are stronger for high-density kerosene than for eonven
tional jet fuel.
Author (revised by AIAA)
Kerosene;Jet Engine Fuelsi-uel Injection;Fuel Sprays
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12
ENGINEERING

Includes engineering (general), communications and radar; electronics and electrical engineering; fluid mechanics and heat transfer;
instrumentation and photography, lasers and masers; mechanical engineering, quality assurance and reliability; and structural
mechanics.

19980019624NASA Ames Research Centdfoffett Field, CA USA
Comparison of Coupled Radiative Flow Solutions with Poject Fire 2 Flight Data
Olynick, David R., NASA Ames Research CentéBA; Henline, WD., NASA Ames Research CentelSA; Chambers, Lin
Hartung,NASA Ames Research Cent&fSA; CandlerG. V., NASA Ames Research Cent&fSA; Journal of Thermophysics
andHeat Tansfer; Dec. 1995;0fume 9, No. 4, pp. 586-594; In English; 6th; Joint Thermophysics and Hestfér Conference,
20-23Jun. 1994, Colorado Springs, CO, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
ReportNo.(s): NASA/TM-95-207283; NAS 1.15:207283; AIAA Paper 94-1955; No CopyrighilACASI; A02,Hardcopy;
A01, Microfiche

A nonequilibrium, axisymmetric, Navi&tokes flow solver with coupled radiation has been developed for use in the design
or thermal protection systems for vehicles where radiatif@ctsfare important. The present method has been compared with an
existingnow and radiation solver and with the Project Fire 2 experimental data. Good agreement has beenwhtieeentire
Fire 2 trajectory with the experimentally determined values of the stagnation radiation initettséty).2-6.2 eV range and with
thetotal stagnation heating. Thedesfts of a number of flow models are examined to determine which combination of physical
modelsproduces the best agreement with the experimental data. These models include radiation coupling, multitemperature ther
mal models, and finite rate chemistfinally, the computational fiency of the present model is evaluated. The radiation-prop
ertiesmodel developed for this study is shown tfepsignificant computational savings compared to existing codes.
Author
ThermalProtection;NavierStokes EquationComputational Fluid Dynamicgxisymmetric FlowiNonequilibrium Flow;Aero-
thermodynamicsEluid Flow

19980020159NASA Langley Research Centétampton, YA USA
Spiral Micr ostrip Antenna with Resistance
Shively,David G., InventgrNASA Langley Research Cent&fSA; Jan. 27, 1998; 10p; In English; Continuation of abandoned
US-Patent-Appl-SN-269268]ed 28 Jun. 1994
Patent Info.: Filed 17Apr. 1996; NASA-Case-LAR-15088-2; US-Patent-5,712,647; US-Patent-Appl-SN-633713; US-Patent-
Appl-SN-269268No Copyright; Aail: US Patent andrademark Cffice, HardcopyMicrofiche

A spiral microstrip antenna having resistor elements embedded in each of the spiral arms is provided. The antenna is
constructedising a conductive back plane as a base bElek plane supports a dielectric slab having a thickness between -one-six
teenthand one-quarter of an inch. A square spiral, having either two or four arms, is attached to the dielectric slab. Each arm of
thespiral has resistor elements thereby dissipating an excegy @o¢already emitted through radiation. The entire configura
tion provides a thin, flat, high gain, wide bandwidth antenna which requires no underlying Tagitsonfiguration allows the
antennao be mounted conformably on an aircraft surface.
Official Gazzette of the U.S. Patent anddemark
Microstrip AntennasSpiral AntennasResistorsAircraft Antennas

19980020355
Theoretical and experimental study of hyperbolic and degenerate mixingegions in a chaotic Stokes flow
Hackborn W. W., Augustana UnivColl., Canada; Ulucakli, M. E.;0éter T.; Journal of Fluid Mechanic§eptember 10, 1997;
ISSN0022-120; \blume 346, pp. 23-48; In English; Copyrightall: Issuing Activity

We examine the rotor-oscillator flow, a slow viscous flow between long parallel plates driven by the rotation of a slender
cylinder (the rotor) and the longitudinal oscillation of one of the plates (the oscillator). For rotor locations of interest to us, this
flow exhibits a hyperbolic mixing region, characterized by homoclinic tangling associated with a hyperbolic fixeahgaint,
degeneratenixing region, characterized by heteroclinic tangling associated with two degenerate fixed points on one of the bound
ary plates (normally the oscillator). These mixing regions are investigated both theordticalbyplying various dynamical tools
to a mathematical model of the flpand experimentalljoy observing thadvection of a passive tracer in a specially constructed
apparatusAlthough degenerate mixing regions have beeagelgrignored or undervalued in previous research on chabtiag,
our results demonstrate that more mixing is associatedthétlegenerate mixing region than the hyperbolic one in many cases.
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We have also discovered a peculiar phenomenon, which we call Melnikov resonance, involving a rapid fluctuation in the size of
the hyperbolic mixing region as the frequency of the oscillator is varied.

Author (EI)

Stokes Flow)iscous Flow;Rotors;Mixing; Mechanical OscillatorsCylindrical Bodies

19980020455
Transonic flow of dense gases aund an airfoil with a parabolic nose
Rusak, Zvi, Rensselaer Polytechnic Inst., USA; Wang, Chun-Wei; Journal of Fluid Mechanics; September 10, 1997; ISSN
0022-1120Molume 346, pp. 1-21; In English; Copyrightyal: Issuing Activity

Transonigpotential flow of dense gases of retrograde type around the leading edge of a thiwittireopharabolic nose is
studied. The analysis follows the approach of Rusak (1993) for a perfect gas. Asymptotic expansions of the velocity potential
functionare constructed in terms of the airfoil thickness ratio in an outer region around the airfoil and in an inner region near the
nose.The outer expansion consists of the transonic small-disturbance theory for dense gases, where a leading-edge singularity
appearsAnalytical expressions are given for this singularity by constructing similarity solwfdhe governing nonlinear equa
tion. The inner expansion accounts fbe flow around the nose, where a stagnation point exists. A boundary value problem is
formulatedin the inner region for the solution of an oncoming uniform sonic flow with zero values of the fundamental derivative
of gasdynamics (, = 0) and the second nonlinearity parameter (Lambda = 0) apanmatiola at zero angle of attack. The numeri
cal solution of the inner problem results in a symmetric flow around the nose. The outer and inner expansions are matched asymp
totically resulting in a uniformly valid solution on the entire airfoil surface. In the leading terms, the flow around the nose is
symmetric and the stagnation point is located at the leading edge for every transonic Mach number, and small values of, and
Lambda of the oncoming flow and any shape and small angle of attack of the airfoil. Furthermore, arthlyamef region
in the immediate neighbourhood of the stagnation point reveals tHaithis purely subsonic, approaching critical conditions
in the limit of lage (scaled) distances, which excludes the formation of shock discontinuities in the nose region.
Author (EI)
Gas Density; Gas Flow; Mach Number; Transonic Flow; Gas Dynamics; Airfoils; Nonlinear Equations; Boundary Value
Problems

19980020545Technische Uniy FG Bionik and EvolutionstechniBerlin, Germany
Experimental Studies on the Boundary Layer Development iffenguins: Mechanisms of dirbulence Control and Their
Applicability to Engineering
Bannasch, R., Technische Univ., Germany; Feb. 1998; 3p; In English; Also announced as 19980020532; Copyright Waived;
Avail: CASI; A01, Hardcopy; A03, Microfiche

Experimental studies conducted on live penguins as well as measurements with life-sized models of their trunk in a water
tankrevealed extremely low drag ciefents, although there was some evidence that transition from laminar to turbulent near
wall flow occurred in the most frontal part of their body a Reynolds number of 3 x 10(exp 6) the dragfadehts were 20-35%
lower than those reported for the best turbulent technical bodies. Contrary to fish and dolphins, thesgemguthdbes not cen
tributeto thrust production. flink oscillations during a wing beat cycle are moderate. Therefore, the spindle-like gemnguin
may well serve as live example for how energy may be saved by shape optimization of stiff bodies. The trunk of these birds is
relatively short and thick, thus fafring a lage volume with minimum drag. Using theithmetic means of data on body geometry
from three medium sized penguin species, an axisymmetric body was constructed. by drag measurements in a wateodsnk, this
of revolution was found to be an excellent low-drag laminar body (e.g. the lowest frontal dfagecdeias c(sub wf) 99,0156,
measuredt Re(sub D) = 2,331 x 10(exp 5). When the transition from lamirtardalent flow was triggered at 5% of the body
lengththe surface drag cdafients remained even lower than those of a turbulent flat plate of equal length, and with increasing
Reynoldsnumbers they declined at a higher rate. Detailed studies on boundary layer development suggested that drag reduction
resultedfrom the multiple curved (wavelike) outlines of thedy Due to alternating concave and convex parts, a stepwise pressure
andvelocity distribution was developed. Therethe thickness as well as the boundary layer in the turbulent velocity fluctuations
within the boundary layer could be managed to keep the wall shear stress low. Hypothetically, by this mechanism, the vertical
exchangef enegy can be managed in a way that the boundary layer receivgy émen the outer flow just sfi€ient to prevent
flow separation.
Author
Aerodynami®rag; Laminar Flow; Transition Flow; Axisymmetric Bodiesfurbulent Flow;Boundary Layer Contd; Turbulent
BoundarylLayer; Boundary Layer mansition
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19980020548Istituto Nazionale di Studi Espe Architettura Nay#ialian Ship Model BasirRome, Italy
A Simple Model for the Aero-Hydrodynamics of Ekranoplans
Bulgarelli, U. R, Istituto Nazionale di Studi Espe Architettura Navale, Italy; Gritp]stituto Nazionale di Studi Espe Architet
turaNavale, Italy; Landrini, M., Istituto Nazionale di Studi Espe Architettura Navale, Italy; Lugni, C., Istituto Nazionale di Studi
EspeArchitettura Navale, Italy; High Speed Body Motion imtét;Feb. 1998; 10p; In English; Also announced as 19980020532;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A03, Microfiche

The problem of a wing-shaped body moving close to theaiier interface is addressed in terms of an inviscid-rotational
model in which the aerodynamic problem is coupled to the water flow by means of suitable interface conditions. A numerical
procedurdo solve the nonlinear unsteady problem is described. Numerical examples are given for some linearized cases. In partic
ular the steady flow generated by a flat plate at incidence in forward motion over calm water is studied at first. The linearized
wave-winginteraction is then analized in the frequency domain.
Author
Boundary Conditions; Wave Interaction; Iterative Solution; Mathematical Models; Wings; Computerized Simulation; Liquid-
Vapor Interfaces

19980020549Academy of Sciences of the Ukrajtiest. of Hydromechani¢Kiev, Ukraine
About Movement of a Wing Above Wavy Surface of Water
Belynsky, V. G., Academy of Sciences of the Ukraine, Ukraine; Feb. 1998; 9p; In English; Also announced as 19980020532;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A03, Microfiche

In the work, the outcome of an experimental research study on hydrodynamical charaatédsticgy driven above a wavy
screerare represented. The description of experimental installation and techniques of realization of the experiment is given. The
instantaneousignificance of a lift codicient for wings of the rectangular form in the plan, various elongations driven with various
anglesof attack on various distances from a flat screen and a screen, consisting of waves of sinusoidal structure of various length
and height, are determined. The dependence of a lift coefficient of a wing form Strouhal number for movement above a wave
screeris established. It is shown, that there is additional, not known egdierof lift of awing stipulated by the wavy form of
the surface of watefThe eficiency of a flap near to the screen is also discussed.
Author
Surface \&ter; Hydrodynamic Coefficientd)ater Waves;Surface \&ves;Wings

19980020805
Modelling and testing of a frictionless levitated micomotor
Williams, C. B., Univ. of Sheffield, UK; Shearwood, C.; Mellor, P. H.; Yates, R. B.; Sensors and Actuators, A: Physical; June,
1997;ISSN 0924-4247; &ume 61, no. 1-3, pp. 469-473; In English; 1998 EUROSENSORS Conference. Part 2 (of, Sep.
8-11,1996, Leuven, Belgium; CopyrightyAil: Issuing Activity

This paper describes a frictionless micromptomwhich an aluminum rotor is levitated, constrained laterally and rotated by
electromagnetiinduction. The initiabpplication for this motor is in a novel rotating yaw-rate sefigw stable levitation and
torqueare produced by the use of high-frequency magnetic fields generated by a mudtafmleoil. The results of analytic and
finite-elementmodelling of the static and dynamic characteristidhefmotor are presented, and the factors whietihe sta
bility of the levitation system and the maximum speed of rotation are examined in depth, along with suggestions for further
improvements. During initial testing the motor achieved angular velocities in excess of 1000 rpm, with controlled levitation
heightsof 5-35 micron. The motor has run for over 100 h without degradation, and because of the absence of friction excellent
reliability is expected.
Author (EI)
Magnetic InductionElectomechanical Device®dC GeneratorsElectrodynamics Stators;Rotors; Winding

19980021053
Low-cost HARMS process
BischofbergerRoger Neu-Technikum Buchs, Switzerland; Zimmermann, Heinrich; Staufert, Gerhard; Sensors and Actuators,
A: Physical; June, 1997; ISSN 0924-424@lWwhe 61, no. 1-3, pp. 392-399; In English; 1996 10th EUROSENSORS Conference.
Part2 (of, Sep. 8-1, 1996, Leuven, Belgium; Copyrightyail: Issuing Activity

A low-cost HARMS (High Aspect Ratio MicroSystems) process has been developedendiidés the fabrication of miero
mechanicaparts or entire systems of metal. In comparison with the original LIGA process, this process is a truly low-cost one.
Basedon a state-of-the-art mask technique ~$8sitive polymer and elf-built spray processor for resist development, struc
tureswith heights of 300 micron, lateral dimension ofrBiron, sharp sidewalls and aspect ratios up to 10 can be achieved. The
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developednoulds can be filled with metals (Ni, Cu) using electroforming. A proper control over some plating-bath parameters
is imperative when no defects are allowed. Especially for a nickel(ll)-sulfamate bath, temperature, particle filtration, periodic
activecarbon filtration of degeneratedganics, pH measurement and monitoring of the nickel concenteagarequired. Moni

toring the surface-active agent concentration is of grepbrtance. Potentiometric titration using a new tenside electrode allows
determinatiorof the agent and its decomposition products. Examples of gearwheels and planar coils in photoresist and metal are
given.

Author (EI)

High Aspect Ratiol.ow Cost;Electomechanical Device#spect RatioElectwlytes;Electioforming; Photolithography

19980021304Army Research LapAberdeen Proving Ground, MD USA
TransverseElectric Propagation of aTwo-Dimensional Wave Traveling in a Gas Turbine Engine Final Report Sep. 1996
- Aug. 1997
Korjack, T A., Army Research Lab., USA; Dec. 1997; 26p; In English
Report No.(s): AD-A335159; ARL-TR-1573; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

Two-dimensional transverse electric (TE) electromagnetic scattering of a sine source disturbance was numerically solved
using the finite difference-time domain (FD-TD) method with the inclusion of the Mur absorbing boundary conditions. The
impositionof theappropriate boundary conditions appears to feetfe for absorption of dispersive, multimodal, and even eva
nescentenegy. The absorption as used in this study is thought at best to be in order of the analytical absorbing boundary condition
becausef increasing reflection at oblique incident angles. 3tiation presented demonstrates tligieht use of the second
approximatiorof the Mur boundary condition since the mesh was simple, incorporation of the TE equations quite straightforward,
and application of the boundary stipulations continuously dependent upon the data. This method development and subsequen
solutiondoes show that a radiative point source in a two-dimensional mesh can simulate an electromagnetic disturbance occurring
from a region in a gaturbine engine, along with its attendant wave distribution and pattern with intensity magnitudes that help
demonstratéow an excitation can possiblyfedt an electromagnetic device in its operational voltaggesur
DTIC
Boundary Conditions; Electromagnetic Scattering; Electric Potential; Finite Difference Theory; Gas Turbine Engines; Point
Sources

19980021318Research flangle Inst, Center for Aerospacee€hnologyHampton, YA USA
Three-Centimeter Doppler Radar Observations of \Wgtip-Generated Wake \ortices in Clear Air
Marshall, Robert E., Research Triangle Inst., USA; Mudukutore, Ashok, Research Triangle Inst., USA; Wissel, Vicki L. H.,
Research Triangle Inst., USA; Myers, Theodore, Virginia Polytechnic Inst. and State Univ., USA; Dec. 1997; 88p; In English;
Original contains color illustrations
Contract(s)/Grant(s): NAS1-18925TRP 538-04-1-15
ReportNo.(s): NASA/CR-97-206260; NAS 1.26:206260;IR500/055-01F; No Copyright;v&il: CASI; A05, Hardcopy; AO1,
Microfiche

This report documents a high risk, high pay-off experiment with the objective of detecting, for the first time, the presence
of aircraft wake vortices in clear air using X-band Doppéelar Field experiments were conducted in January 1995 at #tilejys
Flight Facility (WFF) to demonstrate the capability of the 9.33 GHz (I=3 cm),rathéch was assembled using an existing nine-
meterparabolic antenna reflector at VVTT and the receiver/transmitter from the NASA AirbondsiWgar RadaProgram. A
C-130-aircraftequipped with wingtip smoke generators, created visually marked wake vortices, whichaoeded by video
camerasA C-band radar also observed the wake vortices during detection atteithptse X-band radaRawinsonde data was
usedto calculate vertical soundings of wake vortex decay time, cross aircraft bearing wind speed, and water vapor mixing ratio
for aircraft passes over the radar measurement range. This experiment was a pathfinder in predicting, in real time, the location
andpersistence of C-130 vortices, and in setting the flight path of the aircraft to optimize X-band radar measuremegakef the
vortexcore in real time. This experiment was conducted in support of the NASA Aircraft Vortex Spacing SY4RE5A
Author
\ortices; Doppler Radar;Aircraft Wakes;Airborne Radar;Mixing Ratios;Radar Tacking; Wing Tips

19980021505

Influence of injectant Mach number and temperature on supersonic film cooling

JuhanyK. A., California Inst. of €chnologyPasadena, USA; Hunt, M. L., California Inst. echnology Pasadendsivo, J. M.,
Californialnst. of TechnologyPasadena; Journal of Thermophysics and HeaitsTer; Mar1994; ISSN 0887-8722;0lume 8,
no.1, pp. 59-67; In English; CopyrightyAil: Aeroplus Dispatch
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Thecurrent work is an experimental investigation of the dependence of film codiatj\efness on the injection Maokim
ber, velocity, and mass flux. The freestream Mathmber is 2.4, and the injection Mach numbers range from 1.2 to 2.2 for both
air and helium injection. The total temperature offtieestream is 295 K and for the injection it ranges from 215-390 K. The results
indicatean increase in film cooling fefctiveness as the injection rate is increaseith e exception of heated helium runsgkr
injection Mach numbers slightly increase thizetive cooling length per mass injection rate. The results for helium injéation
catean increase in ffctiveness as compared to that foriajection. Heated injection, with the injectant to freestream velocity
ratiosgreater than 1, exhibit a rise in wall temperature downstream of the slot resultifegiiveriess values greater than 1. The
experimentatesults are also compared with earlier studies in the literature.
Author (AIAA)
Fluid Injection; Mach Numberfilm Cooling; Temperatug Contol; Supersonic Flight

19980021570
Study on hysteesis behavior of turbo-alternator end bells
Okamoto, Noriaki; Nippon Kikai Gakkai Ronbunshu, A Hen/Transactions of the Japan Society of Mechanical Engineers, Part
A; March, 1997; ISSN 0387-5008pMme 63, no. 607, pp. 618-623; In Japanese; Copyrighil:Assuing Activity

Theend-bells of a turbo alternator consist of an end-bell angbporting ring. Their purpose is to hold together the coil ends
emergingfrom the rotor body and to prevent them from shifting. During operation, and end-belldemisad outward due to
centrifugal forces, and then slip or play develops at the se&timthermore, as the speed decreases, sticking occurs tleere. W
discusghe contact mechanics of end-bell hysteresis behduirst, it is shown experimentally that micro-slip can occur on shrink-
fit surfaces during load cycles. Netijs contact behavior and micro slip are investigated using a 3-dimensional FEM. The numer
ical predictions of hysteresis-behavior agree well with experimental results. The stick-slip thresholds are functions of design
parametersuch as interference fit and friction deént. This technique can be usedrtgprove the balance design of the rotors.
Author (EI)
AC Generators|nterference Fit;Electric GeneratorsHysteesis;Rotors

19980022381
A micromechanical ceep analysis of a turbine otor
Dib, Michel W,, Texas Uniy, Austin, USA; Rodin, Gregory J.eXas Uniy, Austin;1992, pp. 1-12; In English; Copyrightyail:
AeroplusDispatch

Thecreep life of a currently operating turbine rotor is analyzed using a recently proposed model for creamateiités.
A summary of the governing equations of the model is provatatljt is shown how they can be implemented into a finite element
model.Results of heat conduction and stress analyses are presented. The creep life of the turlimeeleotdra material compara
bleto German DIN-17Mo-V84 steel, is estimated at 380tys noted that the model is valid only for creep brittle materials and
thereforeshould be used only fatructures undgoing creep under relatively low stress and moderate homologous temperatures.
AIAA
MicromechanicsCreep AnalysisRotors;Stress-Strainiime RelationsCreep Diagrams

19980022409
Assessment of penetrant and eddy cuent methods for the detection of small cracks
Lord, Robert J., McDonnell Douglas Aerospace, USA; Materials Evaluation; Oct. 1993; ISSN 0025-5327; Volume 51, no. 10,
pp. 1090, 1092-1094; In English; Copyrightydil: Aeroplus Dispatch

Resultsof a program aimed at evaluating the penetrant and eddy current methods for the detection of 0.015 x 0.015 in. corner
cracksin fuel transfer holes in F-15E wing spars are summarized. A 90 percent probability of detection at 95 percent confidence
levelwas achieved by both methods for 0.015 x 0.015 in. hole coraeks. The penetrant method was selected over the eddy
currentmethod for the in-service inspection of wing spars because of its simplicity and higher reliadiitgating very small
cracks.
AlAA
Microcracks;Nondestructive 8sts;Damage Assessmetspection;Aircraft Maintenance

19980022418
Evolution of probabilistic life analysis for flight propulsion structures
Annis, Charles, Pratt & Whitney Group, USA; 1992, pp. 245-253; In English; Copyrigit; Aeroplus Dispatch
On the surface probabilistic life analysis (PLA) appears simple and straightforward: the probability of structural failure is
simply the probability that demand will exceed capability - 8tegss will exceed strength, for example. In practice PLA is consid
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erablymore involved. Aerospace structures are frequently vulnerable to a multipligitgesttial failure modes. The long-stand

ing engineering practice of designing to a worst-case condition is often impossible because operating stresses, temperatures, an
their gradients have conflicting influences on competing failure modes. This paper considers the evolution of PLA from-an histori
cal perspective. The increasing demands placed on flight propulsion structures motivate the need for PLA and its recent inclusion
aspart of the structural design process. This leads to an investigation of the disparat®btiigimaethod in both statistics and
mechanicsand culminates with a discussion of current issues in assessing component structural longevity and reliability
Author (AIAA)

Probability Theory;Flight \ehicles;Propulsion System Performandegilure ModesStructural Design

19980022491
Cumulative sonic boom damage to plaster
Haber J. M., Acta, Inc., USA; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4446; Copyrightyal: Aeroplus Dispatch

Full-scaleplaster walls including fixturing to simulate the resistance of the ceiling, roof, and sidewalls to the motion of the
wall were tested in a sonic boom simulator chamiesophisticated imaging system was used to compare the condition of the
plaster surface at successive inspection points. This provided an increased level of consistency and sensitivity to the process o
damage detection. A statistically significant fatigue damage relationship was derived to represent the most severe damage
observedStatistically significant relationships between the extent of damage and the number of booms were established for other
damagedomainsas well. The damage levels for other domains, howeare proportional to the number of booms to a power
lessthanone. Thus, they did not show an increasing damage rate with number of booms. The type of damage that occurs depends
onthe sonic boom loads, preexisting stresses in the plaattpreexisting damage to the plaster
Author (AIAA)
Sonic BoomsCumulative DamageStructural Failue; Damage Assessmeihtiaging Bchniques

19980022516
Aeroelastic stability of hingeless, elastically tailad rotor blades in hover
Fulton,Mark V., Geogia Inst. ofTechnology Atlanta, USA; Hodges, Dewey H., Gg@ Inst. of Bchnology Atlanta; 1992, pp.
9-23;In English
Contract(s)/Grant(s): DAAL03-89-K-0007; Copyrightydil: Aeroplus Dispatch

A finite elementbased stability analysis is developed for a hingeless, composite, isolated rotor .itt rosledes a mecha
nismfor the inclusion of a complete 6 x 6 Bifss matrix, as well as thdedts of rotary inertia. No restrictions are made on the
magnitude®f the displacements and rotations if the magnitudes of the steairasn small compared to unifjhe equilibrium
positionis obtained by an iterative solution of the complete nonlinear equations. The lift model is a 2D, quasi-steady strip theory
with inflow taken from momentum theor8tability results are generated for both extension-twist and bending-twist coupled rotor
bladesResults indicate that inclusion of 'nonclassical’ couplings is important for some cases.
Author (AIAA)
Rigid Rotors;Tail Rotors; Aemelasticity;Rotor BladesHovering; Dynamic Structural Analysis

19980022528
Structural dynamic model of composite otor blades undergoing moderate deflections
Yuan, K. A., California Univ., Los Angeles, USA; Venkatesan, C., California Univ., Los Angeles; Friedmann, P. P., California
Univ., Los Angeles; 1992, pp. 127-155; In English
Contract(s)/Grant(s): NAG1-833; Copyrightydil: Aeroplus Dispatch

This paper presents a concise descriptiba structural dynamic model for composite rotor blades, with straight and swept
tips, undegoing moderate deflections. The model can represent anisotropic rotor blades, with arbitrary cross sectiealgdand is
for the moderate amount of built-in twist encountered in helicopter rotor blades. The results illustrég¢ethefefomposite ply
orientationand tip sweep on the natural frequencies of composite blades. The paper also presents some afiseesitons
onthe treatment of the axial DOWhich plays an important role in the structural dynamic modeling of composite rotor blades.
Author (AIAA)
Rotor BladespPynamic Structural AnalysisComposite Structess; Rigid Rotors
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19980022529
Structural modeling of composite beams with induced strain actuators
Chandra, Ramesh, Maryland Univ., College Park, USA; Chopra, Inderjit, Maryland Univ., College Park; 1992, pp. 99-125; In
English
Contract(s)/Grant(sPAAL03-88-C-0022; Copyright; ®ail: Aeroplus Dispatch

This paper presents an analytical-cum-experimental investigation on structural modeling of coupled composite beams with
distributedinduced strain actuators. Analysis based on Vlasov theory is developed to include distributed piezoelectric actuators,
eithersurface mounted or embedded. In order to evaluate the analytical predictions, several bending-torsion and extension-torsion
coupled graphite-epoxy solid beams were fabricated using an autoclave molding technique. These were surface mounted with
piezoelectricactuators. The actuators were excited to produce local bending moments and axial force on dredlibarstruc
tural response was measured in terms of bending slope, induced twist and surface strain. Good correlation between analysis an
experimentvas achieved. Due to the existence of the chordwise actuator moment, the twisting of bending-torsion coupled beams
wassignificantly influenced by including the chordwise curvature of the plate segment of théntieanformulation. For (45)24
solid beams, the chordwise bending of the plate segment of beam was found to increase the tip twist by about 100 percent.
Author (revised by AIAA)
Beams (Supportsfomposite Structes; Actuators;Combined S&ss;Smart Structues; Rotary Vihgs

19980022808
Application of H(sub INF) robust control to the RM12 jet engine
Harefors M., Volvo Aero Corp., Sweden; Control Engineering Practice; Septet®@T; ISSN 0967-0661;0lume 5, no. 9, pp.
1189-1201in English; Copyright; ail: Issuing Activity

Turbojetengines are becoming increasingly complex, with more control variables, to meet future demands on performance,
fuel consumption and functionalitto utilize the potential of the engines, it is also necessary to use more advanced control con
ceptsthan are conventionallysed todayThe trend is towards control concepts often referred to as 'Smart Engines’. Multivariable
controllersare most often the core of these systems. A multivariable control concept fengijet is proposed and investigated
in this paperThe feedback control law is based on H(sub infinity)-design. The control concept is applied to the RM12 jet engine
for the Swedish fighter aircraft JAS 39 Gripen in a research program for future advanced control. The controller basrso far
developedor the core engine operating range, at sea-level static conditions, and evaluated via simulation with a detaded non-lin
earmodel. This evaluation clearly shows the potential of using more advanced control methods in the area of ¢etérmadine
Finally, suggestions on how to continue the research program towards a future advanced control concept are given.
Author (EI)
Jet Contol; Jet EnginesMultivariable Contpl; Robustness (Mathematic€as Trbines;Aespace Engineering

19980022853
Experimental investigation of a single-side slope-slotted atomizer
Qu, Benquan, CAAC Flight College, China; Journal of Aerospace Power; Oct. 1993; ISSN 1000-8055; Volume 8, no. 4, pp.
399-402;In Chinese; Copyright; vail: Aeroplus Dispatch

A single-side slope-slotted atomizer has been constructed for single-side atomization. An experimental investigation has been
carried out on the flow pattern and flow resistance of this atomizer. Its low total pressure loss is demonstrated. Information on
its atomization field has been obtained, from which its atomization characteristics and its fuel atomization density distribution
arederived. It is shown that this atomizer is well suited for an afterburner of a turbofan aeroengine.
Author (revised by AIAA)
Atomizers;Flow Distribution; Flow Resistancef-uel SpraysAircraft Engines

19980022866
Integration of design and manufacture of centrifugal compessors
Jiu, Jianfeng, Chinese Academy of Sciences, Inst. of Engineering Thermophysics, China; Cao, Xiaojin, Chinese Academy of
Sciencesinst. of Engineering Thermophysics, Chidaurnal of Aerospace Power; Oct. 1993; ISSN 1000-80&5mé 8, no.
4, pp. 406-408; In Chinese; Copyrightyadil: Aeroplus Dispatch

A system for integrating the design and manufacture of centrifugal compressors using CAD/CAM is established which
includesblade design, machining coordinates transformation, blade profiling in an arbitrary section, and checking coordinate cal
culation.In particular a set of design and calculation methods is provided for manufacturing turbomachinesayysfowmeri
cally controlled machining. The integration system can be used on a microcaripetsystem has been applied successfully
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to designing and machining centrifugal compressors in a fadtasyproven that the system is practical, flexible, reliable, and
can cut down the time of design and manufacture while providing high quality

Author (revised by AIAA)

Centrifugal Compessors;Systems Integratioromputer Aided DesigrGompessor Blades

19980022942
Air For ce perspective on pobabilistic design
ThomsonDaniel E., USAFTurbine Engine Diy USA; Fecke, Theodore G., USARurbine Engine Diy USA; 1992, pp. 25-32;
In English; Copyright; &ail: Aeroplus Dispatch

It is a primary goal of the USA Air Force to ensure the structural integrity of any agdligftt critical components. There
havebeen many advances in gas turbine engine component techrastegyleading to a similar increase in component life pre
diction capability This paper is intended to show how new technologies and current Air Force gas turbine engine goals are creating
theneed for another advance in life prediction capabilihe new approach will need to make full use of the known statistical
distributionof all necessary parameters, and combine them to pradstedistical prediction of the desired result. This approach,
knownas probabilistic design, will be a key part in the design and qualification of all future gas turbine engines.
Author (AIAA)
Aircraft EnginesjProbability TheoryEngine DesignGas Trbine EnginesgEngine Parts

19980022952
Reliability of stiffened structural panels - Two examples
Stroud,W. J., NASA Langley Research CenteSA; Davis, D. D., Jy NASA Langley Research CentéfSA; Maring, Lise D.,
LockheedEngineering and Sciences Co., USA; Krishnamurilagaraja, Analytical Services and Materials, Inc., USA; Eli
shakof, Isaac, Florida Atlantic UniyBoca Raton; 1992, pp. 199-216; In English
Contract(s)/Grant(s): FOP 505-63-53-01; Copyright;vail: Aeroplus Dispatch

Thereliability of two graphite-epoxy sti€éned panels that contain uncertainties is examined. For one panelethef®edn
overallbow-type initial imperfection is studied. The size of the bow is assumed to be a random variable. The failure mode is buck
ling. The benefits of quality control are explored by using truncated distributions. For the other panielctioé eficertainties
in a strain-based failure criterion is studied. The allowable strains are assumed to be random variables. A geometrically nonlinear
analysisis used to calculate a detailed strain distribution near an elliptical access hole in a wing panel that was tested to failure.
Calculatedstrains are used to predict failure. Results are compared with the experimental failure load of the panel.
Author (AIAA)
Buckling; Composite Structes;Failure AnalysisGraphite-Epoxy Compositebtoles (Mechanics)Prediction Analysis dch-
nigues;Strain Distribution;Structural Failue; Structural Reliability;Wing Panels

19980022956
Probabilistic crack growth analysis for airframe applications
Pawlik, M., McDonnell Aircraft Co., USA; Perez, R., McDonnell Aircraft Co., USA; RegifderWarnerRobins ALC, USA;
1992,pp. 13-125; In English; Copyright;\ail: Aeroplus Dispatch

The probabilistic fatigue crack growth analygiocedure described in this paper accounts for variation in fracture toughness,
yield strength, crack growth rate vs. stress intensity, and applied stress level. This procedure uses a crack extension algorithn
numerougimes, using many combinations of input variables in order to determine the scatter in crack growth life. Examples are
includedto illustrate the application of the methods.
Author (AIAA)
Airframes;Crack Popagation;Probability Theory;Fatigue Life;Yield Stength

19980022957
Probabilistic damage tolerant analyses for fatigue critical aitraft components
Kurth, Robert E., Science Applications International Corp., Advaneetiiology Div, USA; Woods, Karors., NASA Johnson
SpaceCentey USA; 1992, pp. 89-97; In English; Copyrightyal: Aeroplus Dispatch

Probabilistic modeling of the damage accumulation process has been applied to the Shuttle Training Aircraft (STA). This
modelhas been placed in a Damagsefant Analysis (DA) framework. The neefbr DTA arises because of the non-standard
flight profiles that are required of the &TThe analyses performed to date have been on the joint of theegingeam lower
capangle where the wing sweep changes. The results indicated that this component of the aircraft is damage toldright with a
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degreeof confidence. In additiorgurrent NASA inspection intervals insure that the aircraft component will remain damage toler
ant. The expected probability of the structural strength falling below fail safe limits is less than 1 in 10,000,000.

Author (AIAA)

Aircraft Structues; Cumulative Damageélraining Aircraft; Fatigue Life;Tolerances (Mechanics)
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GEOSCIENCES

Includes geosciences (general); earth resources and remote sensing,; energy production and conversion, environment pollution; geo-
physics,; meteorology and climatology,; and oceanography.

19980022890
Modeling the sonic boom noise envanment in military operating areas
Frampton, Kenneth D., Wyle Labs., USA; Lucas, Michael J., Wyle Labs., USA; Cook, Brend&MF, USA; Oct. 1993; In
English
ReportNo.(s): AIAA Paper 93-4432; CopyrightyAil: Aeroplus Dispatch

The USAF Air Combat Maneuver training arena has been subjected to a sonic boom measurement pragiemto ivak
date current noise-modeling and prediction methods. Further validation has thus been obtained for a generic equation defining
theelliptic contours of day-night C-weighted levels associated with supersonic operations. The ellipsetis leumat only a
functionof the number of operations, but also of the available airspace boundaries.
AlAA
Sonic BoomsNoise Measwement;Noise Pediction;Military Air Facilities; Noise Pollution
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LIFE SCIENCES

Includes life sciences (general); aerospace medicine, behavioral sciences, man/system technology and life support;, and space biology.

19980020628Army Command and General St@bll., Fort Leavenworth, KS USA
AH-64D Longbow Helicopter Gunnery Training Strategy
Williams, John D., Army Command and General Stadll., USA; Jun. 06, 1997; 124p; In English
Report No.(s): AD-A331808; No CopyrightyAil: CASI; A06, Hardcopy; A02, Microfiche

This thesis in an assessment of attack helicopter gunnery training and the adequacy of that training as the Army fields the
AH-64D Longbow attack helicopter starting in 1997. The problem confronted by this study is both institutional and unit gunnery
training. This thesis is supported by an overviefithe current helicopter gunnery training strategy and contains a history of the
developmenof the attack helicopteas well as the expectations ofidtion Branch in Force XXI. Finallya comparison of capa
bilities is conducted between the AH-64A and the AH-64D. The thesis draws several conclusions. First, the current helicopter
gunnerytraining strategy is not acceptable for the Longb®®cond, the gunnery infrastructure is ifisignt to assist command
ers,analyze trends, and incorporate lessons learned. Thérdaining aids and simulators available to the Longbow unit com
mandemwill likely be inadequate. The majority of the analysis in this thesis foarsé® human dimension of attack helicopter
employment. Army aviators will continue to employ helicopters in combat through the foreseeable future; therefore, training
shouldfocus on preparing them for that combat and the uncertainty that will confront them. by focusing on tectiologpor
tanceof human strengths and weaknesses may be overlooked.
DTIC
Aircraft Pilots; Helicopters;Training Simulators;Training Devices

19980021233Metrica, Inc, San Antonio, TX USA
Evaluating the Decision-Making Skills of General Aiation Pilots Final Report
Driskill, W. E., Metrica, Inc., USA; \&issmuller Johnny J., Metrica, Inc., USA; Quebe, John C., Metrica, Inc., USA; Hand, Darryl
K., Metrica, Inc., USA; HunteDavid R., Federal ation Administration, USA; Feb. 1998; 52p; In English
Report No.(s): DOT/RA/AM-98/7; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche
An instrument consisting of 51 items was developed to assess pilot decision-making skill. Each item consisted of a stem, a
shortdescription of an aviation scenario requiring a decision on the part of the pilot. Four alternatives were provided, and subjects
wereinstructed to rank order the alternatives from best to worst solution to the scenario presented. Rank-ordered judgments of
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asample of 246 general aviation (GA) pilots (with an average of about 500 hours of total flying experience) were compared with
therecommended solutions provided by an expert panel. Results indicated that, overall, GA paotegneit panel of pilots

agreedn their judgments of the appropriate course of action in situations critical to flight $édetever the degree of agreement

of individual general aviation pilots with the recommended solutions varied widely. An index of agreement (Safety Deviation
Index) was calculated that expressed the degree of agreement of individual GA pilots with the recommended solutions. Initial
evaluationof this index indicates that it demonstrates adequate psychometric properties and that, as other research would suggest
it has little relationship with common demographic or flight experience measures.

Author

Decision MakingFlight Safety;PsychometricsJudgmentsGeneral Aiation Aircraft

199800213820hio State Uniy Columbus, OH USA
An Evaluation of Pilot Acceptance of the Personal Minimums f&ining Program for Risk Management Final Report
Jensen, Richard S., Ohio State Univ., USA; Guilkey, James E., Ohio State Univ., USA; Hunter, David R., Federal Aviation
Administration,USA; Feb. 1998; 30p; In English
Contract(s)/Grant(s): DTFA01-92-10204; Proj. AM-A-94-189
Report No.(s): DOT/IRA/AM-98/6; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

A new general aviation training program entitled, "Personal Minimums\viat@s Risk Management in PrexRe-of Deci-
sions”was field tested in five diverse geographic locations around the USA (Columbus, OH; Long Beach, CA; Anchorage, AL;
Baltimore, MD/Washington, DC; and Chicago, IL) to determine its acceptability to pilot audiences and to obtain feedback for
further development of the intervention. In each case, following the presentation, participanaskegr¢o evaluate the course
andits acceptability to the general aviation commurityalysis of these evaluations revealed that respondents viewed the train
ing program as helpful and intended to use personal minimums as part of their pre-flight decision ntakifigtime. Respondent
commentsaand feedback from local¥A personnel at each of the field sites resulted in progressive modifications to the training
formatand presentation to improve its acceptance and utility throughout the courséedtittest. It is recommended that devel
opmentproceed with video ancbomputetbased versions of this training program and that studies of the training impact be con
ducted possibly in concert with the dissemination of the program throughouAthe#&fety seminar program.
Author
Project ManagemenDecision MakingComputer &chniguesSafety;Education;General Aiation Aircraft

19980021435
Enhancement of anti-G effect of L-1 maneuvering by sangthening of respiratory muscles in pilots
Wang, Shan-xiang, Chinese Air Force, China; Zhing, Jian-yin, Chinese Air Force, China; Geng, Xi-chen, Chinese Air Force,
China;Chinese Journal ofvAation Medicine; Jun. 1993; ISSN 1001-6588jume 4,no. 2, pp. 90-92; In Chinese; Copyright;
Avail: Aeroplus Dispatch

The purpose of the present study was to look for a conveniéettigeé method to increaske anti-G dect of L-maneuver
ing. Thirty pilots underwent a three-week program of respiratory muscle strengthening exercise during their regular convales-
cence in sanatorium. The training achieved a 40.6 percent increase in maximal expiratory pressure (MEP) and 27.0 percent
increasén maximal inspiratory pressure (MIP) at mouth, 132.6 percent increase in expiratory tolerareedtit3&.8 percent
increasean inspiratory tolerance time. L-1 maneuvering showed an increase of G tolerance by of 0.35 G and prolongation of sus
tained performance of L-1 maneuver by 80.8 s. The results indicated that the strengthening of respiratory muscles could enhance
theanti-G efect of L-1 maneuvering obviousl®ur program of respiratory muscle strengthening exercise may be included into
theaviation physiology training of pilots during their regular convalescence in sanitorium.
Author (revised by AIAA)
Muscular FunctionRespiratory Systen#ircraft ManeuversAcceleration dlerance;Acceleration Potection

19980021832
Conditional logistic regression analysis of the personality traits in pilots with neurasthenia
Dong, Yan, Chinese Air Force, China; Miao, Dan-min, Chinese Air Force, China; Mai, Shuang-hou, Chinese AClfbee,
Chineselournal of Aiation Medicine; Sep. 1993; ISSN 1001-6588]Whe 4, no. 3, pp. 154-156; In Chinese; CopyrighgiA
AeroplusDispatch

Themethods of the unifactor analysis and the multiple factor conditional logistic regression analysis were applied to investi
gatepersonality traits in 52 pilots with neurasthenia and 49 healthy pilots as controls. The results indicate that the method of multi
ple factor conditional logistic regression analysis is the method of choice to make the principal personality traits stand out
discriminatingthe patients from the controls, while the personaliits were relatively dispersed in unifactor analysis. The study

50



alsoshowed that the neurasthenic pilots have a special personality characteristic, and a discussion of the relation between the char
acteristictraits and neurasthenic patients follows.

Author (revised by AIAA)

Aircraft Pilots; Personality;Pilot SelectionAviation PsychologylNeurasthenia

15
MATHEMATICAL AND COMPUTER SCIENCES

Includes mathematical and computer sciences (general);, computer operations and hardware; computer programming and software;
computer systems; cybernetics; numerical analysis, statistics and probability; systems analysis; and theoretical mathematics.

19980022505
Identification of system, observerand controller from closed-loop experimental data
JuangJerNan, NASA Langley Research CentdSA; Phan, Minh, NASA Langley Research CentsA; Journal of Guidance,
Control,and Dynamics; Feb. 1994; ISSN 0731-5098luwhe 17, nol, pp. 91-96; In English; Copyrightyail: Aeroplus Dis
patch

No abstract available.
Controllers; Feedback Contl; System IdentificationMnd Tunnel Ests;Flutter Analysis;Flexible Whgs

19980022706Stottler Henke Associates, In&an Mateo, CA USA
A Case-Based Reasoning Approach to Operator Assessment and Operator Machine Interface Enhancement, Phase 1
Final Report 20 Feb. - 20 Dec. 1997
Stottler,Richard,Stottler Henke Associates, Inc., USA; Davis, Alexan8éottler Henke Associates, Inc., USA; Jan. 02, 1998;
39p; In English
Contract(s)/Grant(s): N00421-97-G34
Report No.(s): AD-A334196; OMIA-145-Phase-1; No Copyrightais CASI; A03, Hardcopy; A01, Microfiche

In Phasel we investigated a case-based reasoning (CBR) approach to Operator Assessment and Operator Machine Interface
Enhancement for the LAMPS SH-60R Multi Mission Helicopter Upgrade (MMHU). We Developed a limited prototype case-
basedOperator Assessment and Operator Machine Interface Enhancement System (OA/@WIESKSH-60R sensor operator
for a small subset of ASW situationseWfeveloped a generic OA/OMIES architecture applicable in many other domains . The
OA/OMIES tests operator knowledge through the use of tactical scenarios, derives the operators mental model based on his defi
cienciesrevealed in the mental model. The prototype implementation provided and absolute proof by example of the feasibility
of our ideas. The case-based approafdgrothe further benefits of automatically of semi-automatically generating the operators
mentalmodel and of the Igely circumventing the ditult and time consumingrocess of constructing and explicit expert mental
model.Our approach could be easily extended to constitute and Intelligemtng System (ITS) for the SH-60R as well.
DTIC
Helicopters;Luminaires; Man Machine System@rtificial Intelligence

19980022859
Application of fuzzy control theory to designing an adaptive device
Luo, Enke, Northwestern Polytechnical Uni€hina; Wi, Qihua, Northwestern Polytechnical Uni€hina; Journal of Aerospace
Power;Oct. 1993; ISSN 1000-8055pMime 8, no. 4, pp. 371-374; In Chinese; CopyrightilA Aeroplus Dispatch

A new design approach is proposatording to fuzzy control theory is applied to the design of proportional and integral
adaptivecontrol devices for thdigital adaptive speed control system of a two-spool turbojet.methods (phase-plane method
andmembership degree method) hdneen used in this design. The digital simulation of the whole system has been completed.
Its results demonstrate that this new appraamhbines the advantages of proportional, integral and fuzzy controls. It simplifies
the control algorithm and enhances the control accut@ioglly, the new design approach is suitablerfonlinear and high-order
plantsthat lack a precision mathematical model.
Author (revised by AIAA)
Fuzzy SetsContol Theory;Adaptive Contol; Contol Systems Desigiurbojet Engines
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19980022860
Real-time simulation of a two-spool turbojet by parallel pocessing
Zeng,Qinfu, Northwestern Polytechnical Uni¥China; Zhanf, #ndong, Northwestern Polytechnical Unf®hina; Guan, an-
shen, Northwestern Polytechnical Uni€hina; Journal of Aerospace Power; Oct. 1993; ISSN 1000-8085M¥ 8, no. 4, pp.
368-370;In Chinese; Copyright; vail: Aeroplus Dispatch

A real-time simulator of a two-spool turbojet is introduced, which is implemented with a parallel-processor/microcomputer
systemA PC 286 microcomputer is used as the host compardrfour TMS32020 digital signal processors are chosen as proc
essing units of the parallel system. The A/D and D/A boards serve as the interfaces of the hardware-in-the-loop simulation of the
enginecontrol system. For the parallel processing, it is necessary to partition the aerothermodynamic model of the two-spool tur
bojet. The elements of the Jacobian matrix in the Newton-Raphson iterative method are calculated parallelly in the four processing
units. The real-time engine simulator has been applied to a hardware-in-the-loop simulation for an engine digitay/stantrol
The simulation frame cycle time is 29.6 milliseconds.
Author (revised by AIAA)
Turbojet EnginesComputerized Simulatiofarallel Processing (ComputersiEngine Contol

19980022927
Control surface failure detection and accommodation using nearcontrollers
KrishnaKumayK., Alabama Uniy, Tuscaloosa, USA; Lattus, R.,,JAlabama Uniy Tuscaloosa; Oct. 1993; In English
Contract(s)/Grant(s): NSF ECS-91-13283
Report No.(s): AIAA Paper 93-4614; Copyrightyal: Aeroplus Dispatch

Theability of neural networks to learn from repeated exposure to system characteristics has made them a popular choice for
manyapplications in linear and nonlinear control. In this paiher capabilitie®f neural networks in detecting and accommedat
ing control surface failures for a modified F/A-B8ipermaneuverable’ fighter aircraft are examined. to detect and accommodate
afailurein the thrust vectoring vane during a pitch manewvéierarchical neurocontroller is designed using thrust vectoring,
symmetric leading edge flap, and theottle. This neurocontroller is then used as the fault-accommodating neurocorroller
separataeural network is trained to detect failures in the thrust vectoring vane. Performance of the controller and fault-detection
networksare verified using a numerical simulation of a longitudinal model of the aircraft.
Author (AIAA)
Control Surfacesfailure AnalysisiNeural Netsf-18 Aircraft; Digital Simulation;Aircraft Models

16
PHYSICS

Includes physics (general); acoustics, atomic and molecular physics; nuclear and high-energy; optics, plasma physics; solid-state phys-
ics; and thermodynamics and statistical physics.

19980019275Minnesota Uniy Minneapolis, MN USA
Development of Improved Surface Integral Methods for Jet Aeoacoustic Pedictions Final Report
Pilon, Anthony R., Minnesota UniMUSA,; Lyrintzis, Anastasios S., Purdue URiMSA; Jun. 1997; 122p; In English
Contract(s)/Grant(s): NAG1-1660; NSF ASC-95-0019P
Report No.(s): NASA/CR-97-207181; NAS 1.26:207181; No Copyrigh&ilACASI; A06, Hardcopy; A02, Microfiche

Theaccurate prediction of aerodynamically generated noise has become an important goal over the past decade. Aeroacous
tics must now be an integral part of the aircraft design process. The direct calcofat@ndynamically generated noise with
CFD-like algorithms is plausible. Howevéarge computer time and memory requiremeritsn make these predictions impracti
cal. It is therefore necessary to separate the aeroacoustics problémwoimtarts, one in which aerodynamic sound sources are
determinedand another in which the propagating soischlculated. This idea is applied in acoustic analogy methods. However
in the acoustic analogthe determination of fdield sound requires the solution of a volume integral. This volume integration
againleads to impractical computer requireme#ts.alternative to the volume integrations can be found in the KirEnmethod.
In this method, Green'’s theorem for the linear wave equation is used to determine sound propagation based on quantities on ¢
surfacesurrounding the source region. The change from volume to surface integrals represents a tremendonsisaioigs
puterresources required for an accurate prediction. This work is concerned with the development of enhancements ef the Kirch
hoff method for use in a wide variety aéroacoustics problems. This enhanced method, the modified Kirohéthiod, is shown
to be a Grees'function solution of Lighthills equation. It is also shown rigorously to be identical to the methods of Ffoiwvcs W
liamsand Hawkings. This allows for development of versatile computer codes which can easily alternate betwéerettie dif
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Kirchhoff andFfowcs Wiliams-Hawkings formulations, using the most appropriate method for the problem at hand. The modi
fied Kirchhoff method is developed primarily for use in jet aeroacoustics predictions. Applicatitiresroéthod are shown for

two dimensional and three dimensional jet flows. Additionalig enhancements are generalized so that they may be used in any
aeroacousticproblem.

Author

AeroacousticsiNoise Pediction; Aerodynamic NoiseAlgorithms;Computational Fluid DynamicsSound Popagation;Com-

puter Programs;Jet Aircraft Noise

19980021469
Unstructur ed adaptive mesh computations ofatorcraft high-speed impulsive noise
Strawn, Roger, NASA Ames Research Center, USA; Garceau, Michael, Stanford Univ., USA; Biswas, Rupak, NASA Ames
ResearctCentey USA; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4359; Copyrightyal: Aeroplus Dispatch
A newmethod is developed for modeling helicopter high-speed impulsive (HSI) noise. The aerodynamics and acoustics near
therotor blade tip are computed by solving the Euler equations anstructured grid. A stationary Kirchtigurface integral
is then used to propagate these acoustic signals to the far field. THeelteBuler solver uses a solution-adaptive grid scheme
to improve the resolution of the acoustic signal. Grid points are locally added and/or titeletéte mesh at each adaptive step.
An important part of this procedure is the choice of an appropriate error indida¢cgrror indicator is computed from the flow
field solution anddetermines the regions for mesh coarsening and refinement. Computed results for HSI noise compare favorably
with experimental data for three fifent hovering rotor cases.
Author (AIAA)
Grid Generation (MathematicsHelicopters;High SpeedAemacousticsNoise ReductionSupersonic Flow

19980021485
Matching of near/far-field equations sets for diect computation of aendynamic sound
Freund,Jonathan B., Stanford UnjWJSA; Lele, Sanjiva K., Stanford UnjWSA; Moin, Parviz, Stanford UniyUSA; Oct. 1993;
In English
Report No.(s): AIAA Paper 93-4326; Copyrightyal: Aeroplus Dispatch

Methodsto reduce the cost of direct computations of aerodynamic sound generation are investigated. Direct numerical simu
lation offers a valuable means of testing the validity and applicability of aeroacoustic theories. However, computations at low
Machnumber tend to become expensive because solverdmbgihly accurate to resolve small acousticgasmwithin a flow
field and domains must be ¢gr enough to encompass both the small length scale of the acoustic source age thegtr scale
of the sound. Theresent work reduces this expense with a domain decomposition. The compressibl&Stgaerequations
aresolved in the source region, and simplified equations are solved in the acoustic region. A convecting wave equation and the
isentropic linearized Euler equations are accurately matched to the Navier-Stokes solver beyond the source region to solve the
radiated acoustic field. Effects of variable grid spacings are examined. Sample calculations are given, and the accuracy of the
methodis evaluated.
Author (AIAA)
Aerodynamic NoiseNear Fields;Far Fields; Digital Simulation;AeracousticsEuler Equations of Motion

19980021486
Direct computation of nonlinear acoustic pulses using high-order finite diffence schemes
Tam, Christopher K. W Florida State Uniy Tallahassee, USA; Shen, Hao, Floritate Uniy, Tallahassee; Oct. 1993; In English
Contract(s)/Grant(sNAG3-1267
Report No.(s): AIAA Paper 93-4325; Copyrightyal: Aeroplus Dispatch

An evaluation is conducted of the feasibility of a high-order finiteedihce schemg’(HOFDS) use in computing linear and
nonlinearacoustic pulse solutions. Attention is given to the spurious oscillations generated by HOFDSs in regions of steep gradi
entsand shocks. It is found that the dominant wavelengthdih these oscillations originate are concentrated within a narrow
bandin the short-wave rangef the HOFDS. Results are reported for extensive numerical experiments on nonlinear acoustic-pulse
propagationusing artificial selective damping.
AlAA
Finite Difference TheoryAemacousticsNonlinear EquationsAircraft Noise;Acoustic Popagation
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19980021488
Mixing noise reduction for rectangular supersonic jets by nozzle shaping and induced sech mixing
Rice,Edward J., NASA Lewis Research CentéBA; Raman, Ganesh, SverdrugchinologyInc., USA; Oct. 1993; In English
ReportNo.(s): AIAA Paper 93-4322; CopyrightyAil: Aeroplus Dispatch

Two methods of mixing noise modification were studied for supersonic jets flowing from rectangular nozzles with an aspect
ratio of about five and a small dimension of about 1.4 cm. The first involves nozzle geometry variation using either single (unsym
metrical) or doubldevelled(symmetrical) thirty degree cutbacks of the nozzle exit. Both cgmge(C) and conveing-diverg-
ing (C-D) versions were tested. The double bevelled C-D ngzelduced a jet mixing noise reduction of about 4 dB compared
to a standard rectangular C-D nozzle. In addition all bevelled ngaaddscedan upstream shift in peak mixing noise which is
conducive to improved attenuation when the nozzle is used in an acoustically treated duct. The second approach uses paddle
insertedon the edge of the two sides of the jet to indsareech and greatly enhance the jet mixing. Although screech and mixing
noise levels are increased, the enhanced mixing moves the source locations upstream and may make an enclosed system mc
amenabldo noise reduction using wall acoustic treatment.
Author (revised by AIAA)
Jet Aircraft Noise;Noise Reductionjet Mixing Flow;Nozzle Geometn&upersonic Jet Flow

19980021489
Instability modes excited by natural sceech tones in a supersoniectangular jets
RamanGanesh, Sverdrupe€hnologyInc., USA; Rice, Edward J., NASA Lewis Research Cett&A; Oct. 1993; In English
ReportNo.(s): AIAA Paper 93-4321; Copyrightyail: Aeroplus Dispatch

Theevolution of hydrodynamic instability modes self-excited by harmonically related natural screech tones was experimen
tally investigated. The hydrodynamic instability mode observed in the shear layer at the screech frequency was observed to be
antisymmetriqsinuous) about the smaller dimension of thevjbigreas its harmonic was observed to be symmetric (varicose).
The nearfield noise measurements indicated thatatited screech tone noise was out-of-phase on either side of the small jet
dimensionwhereas its harmonic was in-phase over the same region. The hydrodynamic instability modes occurring at the screech
frequencyand its harmonic satisfied the conditions for resonance. Detailed measurements of the coherent wave evolution in the
streamwisandspanwise directions indicated that strong spanwise variations were present beyond x/h = 8. Details of the screech
noiseradiated by the coherent instability modes are presented.
Author (revised by AIAA)
Supersonic Jet FlonElow GeometryfFlow Stability; Shear Layersjet Aircraft Noise

19980021493
Computation of the BVI noise for the AH-1/OLS model otor in forward flight with taking into account the fuselage
Schaffar, M., French-German Research Inst., France; Haertig, J., French-German Research Inst., France; Gnemmi, P., French
GermanResearch Inst., France; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4333; Copyrightyal: Aeroplus Dispatch

Thevortex lattice method is here used to derive the noise generated by blade-vortex interaction, in the case of the presence
of a fuselage, for the AH-1/OLS model rotdhe results thus obtained are compared with those for a fuselageless case of the same
rotor. The fuselage is noted to reduce rotor thrust by 7 percent, while increasingfiokem@f by 8 percent and changing the
blade/vortex; the retreating blade/wake interaction and its associated noise emissions are also increased.
AlAA
Blade-\ortex InteractionMortex Lattice MethodFuselagesRotor Blades

19980021494
Aerodynamics and acoustics ofator blade-vortex interactions - Analysis capability and its validation
Yu, Yung H., NASA Ames Research Center, USA; Tung, Chee, NASA Ames Reszntdy USA; Gallman, Judith, NASA
Ames Research Center, USA; Splettstoesser, W. R., DLR, Germany; Schultz, Klaus J., DLR, Germany; sfinRirewd,
DLR, Germany; Spiegel, Pierre, ONERA, France; Ral@dles, ONERA, France; Michea, Bertrand, ONERA, France; Costes,
Michel, ONERA, France; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4332; Copyrightyal: Aeroplus Dispatch
As part of an international cooperative program, several aerodynamic and acoustic prediction cooesrhacently devel
oped to understarttie rotor blade-vortex interaction (BVI) noise. Furthermore, a joint validation activity of these prediction codes
wasperformed with the blade surface pressure and acoustic data taken in the DNW with the 1/7-scale model AH-1 OLS blades.
Carefulattention has been given to the detailed flow field, especially wake structures during blade-vortex interactions, including
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missdistance between vortex and blade, vortex core size, and tip vortex trajectories. The results of flovluiiihd) wake sys
temsfrom various prediction codes show some quantitatifergifices, but the acoustic results using these calculated airload as
inputscompare reasonably well with test data.

Author (AIAA)

Rotor BladesBlade-\ortex Interaction;Aerodynamic NoiseAemacousticsNoise Pediction (Aicraft)

19980021495
Prediction of blade-vortex interaction noise with applications to higher harmonic contil
Gallman,Judith M., NASA Ames Research Centd6A; Tung, Chee, NASA Ames Research CentSA; Yu, Yung H., NASA
AmesResearch Cente SA; Low Scott L., California Polytechnic State Unian Luis Obispo; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4331; Copyrightyal: Aeroplus Dispatch

In order to determine how well higher harmonic control of rotor blade pitch reduces blade-vortex interactiorforbése, ef
havebeen increased to improve the prediction of both the surface aerodynamic pressurdaadfielthacoustic pressure of rotor
blade-vortexnteraction. Therediction eforts involve using CAMRAD/JA to determine the vortex trajectory and rotor inflow
anglesThis information is then used in FPR to determine the aerodynamic surface pressures. RAPP uses these aeredynamic sur
facepressures to predict the fiield acoustic pressure. In this papiese analytical tools are discussed, and results for blaede-vor
tex interaction noise without higher harmonic control are compared to experimental data. The predictions compare well enough
to the experimental data to assume that a first look at how higher harmonic control of bladdeqmtstBafl noise can be computed
usingthis method.
Author (revised by AIAA)
Blade-\ortex Interaction;Harmonic Contol; Noise Pediction (Aicraft); Aerodynamic Noise

19980021500
Two-dimensional sound intensity analysis of jet noise
JaegerStephen M., NASA Ames Research Cent#8A; Allen, Christopher SNASA Ames Research Cent&iSA; Oct. 1993;
In English
Report No.(s): AIAA Paper 93-4342; Copyrightyal: Aeroplus Dispatch

A two-dimensional sound intensify probe was developed at NASA Ames Research Center to measure the acoustic field
radiatedby jet plumes. The probe was used to measure the sound intensity compotvemisrihogonal directions to provide
the sound intensity vector in the plane of the probe. The sound intensity analysis determiadihtbd acoustic field and noise
source locations of a 4 inch jet installed in the National Full-scale Aerodynamics Complex (NFAC) Anechoic Chamber. The
resultsconfirmed established jet noise trends and compaedidvith dual-sideline cross-correlation measurements taken during
thesame test.
Author (AIAA)
Jet Aircraft Noise;Noise IntensityAnechoic Chamberdjoise Measwement

19980021502
Application of the finite element method to fuselage scattering of aeacoustic noise fields
Eaton, J. A., UnivCollege, Ireland; Regan, B. A., Uni@ollege, Ireland; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4339; Copyrightyal: Aeroplus Dispatch

In this paper the FEM isonsidered and found tofef fundamental advantages over the more popular BEM in modeling fuse
lagescattering of aeroacoustic noise fieldéth FEM, howeverthe data storage requirements become vegg i 3D problems
involving realistic geometries and frequency ranges. This obstacle is addressed here at several levels. The extent of the mesh i
reduced using infinite elements; second-order serendipity elements are chosen for efficiency; the data are manipulated using &
novelsparse storage scheme; and a fast iterative complex solver is developeaéwifirste element scheme enablegéaprob
lems to be tackled using relatively modest computing facilities. Application of the code is illustrated by comparison with classical
analyticalsolutions for plane wave scattering from a sphere.
Author (revised by AIAA)
FuselagesAemacousticsFinite Element MethodAcoustic ScatteringNoise Popagation

19980021722

Vibration and acoustic radiation of thin-walled structures under aeodynamic excitation
Efmitsoy, B. M., TSAGI, Russia; Oct. 1993; In English

Report No.(s): AIAA Paper 93-4382; Copyrightyal: Aeroplus Dispatch
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An analysis is conducted tiie phenomena defining thin-wall structure vibrations and acoustic radiation, under excitation
by either uniform or lagely nonuniform fields of aerodynamic pressure fluctuation. Attention is giveniqoie, latent resonances
which are activated at determinalgeints in the relationship between nonuniformpisessure fluctuation field phase velogity
structural elastic wavelength, and propagation velocity
AlAA
FuselagesThin Walls; Vibration Measuement;Sound \&ves;Aeroacoustics

19980021847
A technique for the prediction of propeller induced acoustic loads on a@raft surfaces
Lim, T. B., Geogia Inst. of BchnologyAtlanta, USA; Sankat. N., Geogia Inst. of BchnologyAtlanta; Hariharan, N., Gegia
Inst. of TechnologyAtlanta; ReddyN. N., Lockheed Aeronautical Systems Co., USA; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4340; Copyrightyal: Aeroplus Dispatch

A computational aeroacoustics (CABased methodology for the prediction of acoustic loading on aircraft surfaces due to
noisesources such as propellers is described. In this approach, the nonlinear flow field in theofittieityources is modeled
usingthe 3D unsteady Navi&tokes equations. In regions away from the source, the linearized form of the Euler equations is
solved.Numerical results for several classical acoustics problenwasented to validate the CAA formulation. Results are also
presentedor an isolated SR-7A propeller and compared witperiments. Finallypreliminary results are presented for the acous
tic loading over a fuselage, where the noise source is modeled as a compact monopole.
Author (AIAA)
Propeller NoiseNoise Pediction (Aicraft); Acoustic Popagation;Aircraft Structues

19980021848
Experimental investigation on 2D blade-vortex-interaction-noise
ObermeierF., Max-Planck-Inst. fuer Stroemungsforschung, Germany; Schuermann, O., Max-Planck-Inst. fuer Stroemungsfors
chung,Germany; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4334; Copyrightyal: Aeroplus Dispatch

To improve the understanding of the basic sound generation mechahisrtes2D compressible vortex airfoil interaction,
theflow field close to the airfoil is visualized, and simultaneous time histories of pressure in the near field are taken. Three funda
mentalmechanisms, compressibility wave, transonic wave, and trailing edge wave, areistddied by variation of the angle
of attack of the airfoil (0-10 deg), the flow Mach number (0.6-0.8), and the airfoil shape (NACA0012 and NACA23012). The
experimentatesults are compared with a numerical simulation.
Author (revised by AIAA)
Blade-\ortex Interaction;Sound Generatorsiwo Dimensional FlowAirfoil Profiles; Transonic Flow

19980021855
Experimental and numerical studies of the aayacoustics of axisymmetric supersonic inlets
Detwiler, K. P, Virginia Polytechnic Inst. and State UniBlacksbug, USA; Yan, Z., \irginia Polytechnic Instand State Uniy
Blacksburg;Ng, W F, Virginia Polytechnic Inst. and State UniBlacksbug; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4372; Copyrightyal: Aeroplus Dispatch

A series of experiments were conducted at an outdoor facility to evaluate the aerodynamic and acoustic performance of a
supersonidnlet with amodified auxiliary door geometnA 1/14 scale model of an axisymmetric mixed-compression supersonic
inlet designed for civil transportation was used in conjunction with a 10.4 cm turbofan engine simulator to test a new auxiliary
door geometry designed to reduce engine fan noise radiated to the forward sector at conditions similar to that of a real aircraft
engineduring takedt The flow distortion at the fan face was reduced by modifying the auxiliary inlet doors. The new door geome
try uses door passages with increased circumferential span to improve the distribution of the flow entering throughThe doors.
results show the new door geometry is successful in reducing circumferential distortion of the flow Mach number near the fan
faceby a factor of 2.3 compared to a baseline configuration. In addition. far field radiation of the blade passing frequency tone
and overall noise is reduced by an average of 4 dB in the forward. sector
Author (revised by AIAA)
AermacousticsAxisymmetric FlowSupersonic Inletsiircraft Noise;Turbofan Engines
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19980021858
Stator loading reduction through active aeodynamic control
Simonich,John C., United dchnologies Research CentdBA; Chi, Ray M., United 8chnologies Research CentdESA; Oct.
1993;In English
Report No.(s): AIAA Paper 93-4353; Copyrightyal: Aeroplus Dispatch

An investigation on the use of active aerodynamic control to reduce stator loading and vibration has been conducted. This
is an extension of a program in which a compuatentrolled trailing edge flap was ustxrreduce noise generated during a 2D
blade-gustnteraction. The reductions in unsteady blade surface pressures responsible for the noise reduction were evaluated and
theassociated reductioms loading were quantified. The unsteady lift was directly measured and phase averaged unsteady lift
wasalso determined by integrating unsteady surface pressures. An anétytiemployed a 3D computer code to predict surface
pressuresreated by an actively controllfidp system and was used to estimate the required flap motion to cancel the unsteady
lift. This analysis was also used to investigate the use of a split flap to control unsteady moments created by swept gusts. The
unsteadyift on the stator was reduced experimentally up to 15 dB fofuthe@amental frequency and 8 dB for the first harmonic.
Author (AIAA)
Stators;Rotor AeodynamicsAetodynamic LoadstJnsteady AerdynamicsActive Contol

19980021862
A modeling of the noise fom simple co-axial jets
Fisher,M. J., Southampton UnivUK; Preston, G. A., Southampton UniuK; Bryce, W D., Bryce Research, UK; Oct. 1993;
In English
Report No.(s): AIAA Paper 93-4413; Copyrightyal: Aeroplus Dispatch

Thework described in this report formgartion of an on-going fundamental study of co-axial jet noise both statically and
in flight. Three principal noise-producing regions are identifind their mean flow and turbulence characteristics classified from
publisheddata. The noise production from each region is then calculated using single jet prediction methods for flows of similar
meanvelocity and turbulence profiles. The initial test of this prediction scheme has been conducted by comparisorfreitih data
anunheated, co-planaco-axial jet configurations. The agreement, in terms of third-octave spectral predictions, is significantly
betterthan 1 dB over a wide range of both angle of observation and velocity ratio.
Author (AIAA)
Coaxial Flow;Jet Flow;Noise Pediction; Turbulent Flow;Aircraft Noise

19980021863
Turbulent mixing noise from supersonic jets
Tam, Christopher K. W Florida State Uniy Tallahassee, USA; Chen, Ping, Florida State Ufiallahassee; Oct. 1993; In English
Contract(s)/Grant(sNAG1-421
Report No.(s): AIAA Paper 93-4408; Copyrightyal: Aeroplus Dispatch

Thereis nowa substantial body of theoretical and experimental evidence that the dominant part of the turbulent mixing noise
of supersonic jets is generated directly by thgddurbulence structures/instability waves of the jet.flois agued that the insta
bility wave spectrum of the jet may be regarded as generated by stochastic white noise excitation at the nozzle lip region. The
reasonwhy the excitation has white noise characteristics is that near the nozzle lip region the flow in the jet mixing layer has no
intrinsic length and time scales. The present stochastic wave model theory of supersonic jet noise contains a single unknown multi
plicative constant. Comparisons between the calculated noise directivities at selected Strouhal numbers and expeamental
surement®f a Mach 2 jet at diérent jet temperatures have been carried out. Favorable agreements are found.
Author (revised by AIAA)
Turbulent Mixing;Supersonic Jet Flowlet Aircraft Noise;Stochastic Rycesses

19980021864
Cruise noise measwements of a scale model Advanced Ducted épyulsor
Dittmar, James H., NASA Lewis Resealchntey USA; Hughes, Christopher E., NASA Lewis Research Center, USA; Bock,
Lawrence A., Pratt & Whitney Group, USA; Hall, David G., Sverdrup Technology, Inc., Lewis Research Center Group, USA,;
Oct. 1993; In English
Report No.(s): AIAA Paper 93-4400; Copyrightyal: Aeroplus Dispatch

A scale model Advanced Ducted Propulsor (ADP) was tested in NASA Lewis Researchs@eritgi6-Foot Wid Tunnel
to obtain acoustic data at cruise conditions. The model was tested with three inlet lengths. The model has 16 rotor blades and 22
statorvanes, which results in a cut-on condition with respect to-st&dor interaction noise. Comparisons of the noise directivity
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of the ADP with that of a previously tested high-speed unducted propeller showed thaPtipeak blade passing tone was about

30dB below that othe propeller and therefore should not present a cabin or enroute noise problem. The maximum blade passing
tonefirst increased with increasing helical tip Mach numpesaked, and then decreased at a higher Mach nunfteADP tests

with the shortest inlet showed more noise in the inlet arc than did tests with either of the other two inlet lengths.

Author (revised by AIAA)

Aircraft Noise;Noise Measwement;Shiouded Popellers;AemacousticsEngine Inlets

19980022094
Noise levels fom a model turbofan engine with simulated noise contt measues applied
Hall, David G., Sverdrup Technology, Inc., USA; Woodward, Richard P., NASA Lewis Research Center, USA; Oct. 1993; In
English
ReportNo.(s): AIAA Paper 93-4401; CopyrightyAil: Aeroplus Dispatch

This paper presents a study of estimated full-scale noise levels based on measured levels from the Advanced Ducted Propeller
(ADP) subscale model.€Bting of this model was performed in the NAB&wis Low Speed Anechoic M Tunnel at a simulated
takeoffcondition of Mach 0.2. Edctive Perceived Noise Level (EPNL) estimates for the baseline configuration are documented
in this report, and used as the control case in a study of the potential benefits of two categories of noise corfeot. ditectve
noise control is evaluated by artificially removing various rotor-stator interaction tones. Passive noise control is simulated by
applyinga notch filter to the wind tunnel data. Cases with both techniques are included to evaluate hybrid activegisessive
control. The results for EPNL values are approximate because the osginae data was limited in bandwidth and in sideline
angularcoverage. The main emphasis is on comparisons between the baseline and configuratiimsilaigd noise control
measures.
Author (AIAA)
Turbofan EnginesiNoise Pediction; Effective Peceived Noise Level§hiouded Popellers;Active Contol

19980022097
Discrete tone eduction control on a two dimensional wing
Nakashimashinji, Mitsubishi Electric Corp., Central Research Lab., Japan; Otsuta, Katsuhisa, Mitsubishi ElectriCe2dral,
Researchab., Japan; Akishita, Sadao, Ritsumeikan Urdigpan; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4395; Copyrightyal: Aeroplus Dispatch

Theactive noise control of discrete tones generated in a uniform jet flow on a 2Dvasnigvestigated. The discrete tone
wascharacteristic of the noise caudsda self-excited feedback loop formed by the acoustic field and the unstable boundary layer
In the boundary layer on the suction side, the velocity fluctuation increased at an exponential rate and moved to the trailing edge.
We conducted an active control experiment using a flap-driven with piezoceramic levers which can vibrate with thphieayed
from the signal of the velocity fluctuation on the suction side. When the flap motion delayed the pressure fluctuation at the trailing
edgeby a phase angle of 180 deg, the discrete tone noise was reduced by a maximum of about 7 dB, the flow fluctuation intensities
in the boundary layer on the suction side were reduced to about a half, and the correlation area of the flow fluctuation at the trailing
edgedecreased. This confirms that discrete tone generation caused by the feedback loop and the discrete tone is actively reduce:
by trailing edge control.
Author (revised by AIAA)
Jet Flow;Wings; Active Contol; Noise ReductionSound Fields

19980022103
Jet noise pedictions using a k-epsilon turbulence model
Bailly, C., Electricite de France, Clamart, France; BecharaElattricite de France, Clamart; Lafon, Blectricite de France,
Clamart; Candel, S., Paris, Ecole Centrale des Arts et Manufactures, France; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4412; Copyrightyal: Aeroplus Dispatch
This paper deals with the prediction of the noise radiated by subsonic and supersonic jets using methods derived from the
Lighthill acoustic analogyrhe jet noise models of Ribnet and Goldstein (mixing noise) and Ffoullianfg (Mach wave noise)
areadapted and used in combination with aerodynamic data obtained with k-epsilon turbulence codes. The results are compared
to experimental data. A good agreement is found for subsonic as well as supersonic Mach numbers.
Author (revised by AIAA)
Supersonic Agraft; Aircraft EnginesNoise Pediction; K-Epsilon Trbulence ModelTurbulent Flow;Sound \aves
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19980022104
Supersonic elliptic jet noise
Morris, Philip J., Pennsylvania Stdtiiv., University Park, USA; Bhat, Thonse R. S., NASA Langley Research Ce@Ar
Oct. 1993; In English
Contract(s)/Grant(s): NAG1-1047
Report No.(s): AIAA Paper 93-4409; Copyrightyal: Aeroplus Dispatch

This paper describes predictions of the noise radiation gglacale structures or instability waves in supersonic elliptic jets.
The properties of the instability waves, the mean flow and density in the jet, and the pressure field outside the jet are found. The
instability wave and the acoustic solutions are expanded in a series of trigonometric and Hankel furddiensonnected on
thebasis of the method of matched asymptotic expansions. Expressions for both the near and far fields are obtained. Calculations
areperformed for a Mach number 1.5 elliptic jet of aspect ratio 3:1. Both a cold and a heated jet with static temperature ratio 2
areconsidered. The results indicate that the instability wave noise radiation mechanism is relatively weak for the cold jet. For the
heatedet, the relative noise radiation levels for thdeddnt modes of instability are determined. The motion flapping d@beut
major axis is found to be dominant.
Author (AIAA)
Supersonic Jet Flowlet Aircraft Noise

19980022113
HELINOISE - The Eur opean Community rotor acoustics eseach program
Heller, Hanno, DLR, Germany; Splettstoesser, Wolf, DLR, Germany; Kloeppel, Valentin, Eurocopter Deutschland, Germany;
Cenedesdrausto, Agusta S.p.A., Italy; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4358; Copyrightyal: Aeroplus Dispatch

Researclefforts conducted under the aegis of HELINOISE furnish detailed information on both the radiated sound field and
theunsteady surface pressure characteristics of helicopter main rotor blades over a wide range of operational parameters. Sucl
dataare crucial for the validation and improvement of rotor noise acoustic and aerodynamic prediction codes. Attention is given
to lasetlightsheet rotor flow visualization techniques.
AIAA
Helicopters;Rotor AeodynamicsSound FieldsNoise Pediction; Aeroacoustics

19980022114
Study of helicopter noise signals using time-fquency analysis methods
Siegert, R. U., Ecole Nationale Superieure d’Ingenieurs de Constructions Aeronautiques, France; Nouals, C., Ecole Nationale
Superieura’Ingenieurs de Constructions Aeronautiques, France; Damongeot, A., Eurdaapiez, Marignane; Oct. 1993; In
English
ReportNo.(s): AIAA Paper 93-4357; CopyrightyAil: Aeroplus Dispatch
This paper is concerned with the application of the wavelet trangdarexperimental helicopter noise signals recorded in
a 60 approach flight proceduréhese signals are composed of quasi-periodical, slowly time-varying components as well as of
highly nonstationary components due to blade-voiriesractions or high blade tip speeéeefs. The aim is to point out the advan
tagesof 2D analysis methods. The wavelet analysis illustrates the chronological evolutidereindifound sources which can
then be characterized in terms of their time-frequency signatures. These signatures are used for local filtering in the time-fre-
guencydomain. Consequentbingle signal components can be isolated and treated separately wiibctirigathe signal or the
spectrumoutside of the filtered regions. This method allows a quantitative identification of non-stationary phenomena.
Author (revised by AIAA)
Aircraft Noise;Helicopters;Wavelet AnalysisSignal AnalysisAeroacoustics

19980022118
Active control of wake/blade-ow interaction noise
Kousen, Kenneth A., United Technologies Research Center, USA; Verdon, Joseph M., United Technologies Research Center,
USA,; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4351; Copyrightyal: Aeroplus Dispatch

This paper describes an analytical/computational approach for controlling the noise generated by wake/blade-row interaction
throughthe use of antisound actuators on the blade surfaces. A representative two-dimensional section of a fan stage, composec
of an upstream fan rotor and a downstreamefahguide vane (FEGV), is examined. An existing model for the wakes generated
by the rotor is analyzed to provide realistic magnitifdeshe vortical excitations imposed at the inlet to the FET3\ acoustic
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responsef the FEGV is determined at multiples of the blade padséggiency (BPF) by using the linearized unsteady flow analy
sis,LINFLO. An analysis then is presented to determine the complex amplitudes required for the control surface motions to best
reducethe farfield noise. The déctiveness of the control is measured by the decrease dir¢chenferentially averaged sound
pressurdevel (SPL), which is minimized by a standard least-squares procedure.

Author (AIAA)

Turbofan EnginesActive Contol; Turbulent Vdkes;Rotor Body Interactionsyortices;Noise Reduction

19980022121
Aeroacoustic similarity of centrifugal turbomachinery of different geometries
Tetu,Lee G., Pennsylvania State UniMniversity Park, USA; Thompson, Donald BEennsylvania State Unjwniversity Park;
McLaughlin,Dennis K., Pennsylvania State UniMdniversity Park; Oct. 1993; In English
Contract(s)/Grant(s): NO0014-93-1-0374; N00014-93-11001
Report No.(s): AIAA Paper 93-4371; Copyrightyal: Aeroplus Dispatch

An experimental study is conducted of the acoustics and aerodynamics of a five-bladed, highly back-swept centrifugal impel
ler; its radiated noise is compared with that of a similar-diameter, seven-bladed impeller, and it is established that their source
spectracharacteristics are similaiwo distinct noise-generation phenomena are noted: (1) the interaction of the impeller blade
trailing edges with a highly coherent rotating disgeanstability and (2)trailing-edge interaction with turbulence that is-con
vectedby pairs of adjacent blades.
AlAA
AemacousticsCentrifugal Compessors;Propeller BladesPropeller Noise

19980022361
Active structural acoustic control of noise transmission though double panel systems
CarnealJames P Virginia Polytechnic Inst. and State UniBlacksbug, USA; Fuller Chris R., \irginia Polytechnic Inst. and
StateUniv., Blacksbug; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4421; Copyrightyal: Aeroplus Dispatch

Thiswork is concerned with an experimental investigation of active contrevefberant sound transmission through double
panelsystems. The technique used is the Active Structural Acoustic Control (ASAC) approach where control inputs, in the form
of piezoelectric actuators, were applied to the structure while the radiated pressure field was minimized. Results indicate the
applicationof control inputs to the radiating panel resulted in greater transmission loss (TL) due to itsfdceonehe nature
of the structural-acoustic coupling between the radiating panel and the receiving chacnéased control performance was seen
in a double panel system consisting of destifadiating panel with a lower modal densig expected, morefettive control
of a radiating panel excited on-resonance is achieved over one excited off-resonance. In particular the results demonstrate tha
it is possible to take advantage of the double panel behavior to enhance control performance, and validate the ASAC approact
for double panel systems.
Author (AIAA)
Active Contol; Sound TansmissionAcoustic Attenuation; Panelgircraft Noise;Noise Reduction

19980022373
Acoustic characteristics of popfans
Kuznetsov, V. M., TsAGI, Russia; Ganabov, V. |., TSAGI, Russia; Krymova, Ls8GI RussiaMakashoyS. Yu., TsAGI,
RussiaOct. 1993; In English
Report No.(s): AIAA Paper 93-4444; Copyrightyal: Aeroplus Dispatch

Results are presented from an experimental investigation of propfan acoustics that encompasses acoustic loading distribu
tionson a hard surface, taking into acount the sources that determine the forcing action of the blades on their environment. Atten
tion is given to the influence of aerodynamic gmtmetric parameters of propfans, and their working conditions, on the radiated
acoustidfield. Passenger transport-related propfan noise problems are discussed.
AIAA
Propeller Fans;AemacousticsSound Pessue; Load Distribution (Foces);Sound FieldsAircraft Noise

19980022375

A rapid method for the computation of sonic booms

Plotkin, Kenneth J., We Labs., USA; Oct. 1993; In English

Report No.(s): AIAA Paper 93-4433; Copyrightyal: Aeroplus Dispatch
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An efficient method is presented for computing sonic booms from maneuvering aircraft in an atiitiaontally stratified,
windlessatmosphere. The method, denoted SBQBonic BoomOptimized Ray Tacing), utilizes tables of ray shape functions.
Oncea table has been prepared for a given atmosphere, ray tube areas are computed via table look-ups anel @igeis;aic
ratherthan numeric quadraturés each ray path. Computation times for this method are one to two orders of magnitude faster
thanfor traditional sonic boom procedures.

Author (AIAA)
Sonic Booms; SounddnsmissionNoise Pediction; Computer €chniques

19980022376
Effect on inlet reflections on fan noise radiation
Meyer, H. D., United Echnologies Corp., Hamilton Standard DWSA; Oct. 1993; In English
Contract(s)/Grant(s): NAS3-25952
Report No.(s): AIAA Paper 93-4427; Copyrightyal: Aeroplus Dispatch

This paper is an initial investigation into thdesft of inlet reflections on turbofan noise radiation. The purpose is to discover
whetherthe contribution from reflected waves isfatiént to warrant thextra complexity of including reflection in prediction
methodologiesin making evaluations, two noise prediction codes have been used a turbofan source noise generation code (BBN/
PWC),and an acoustic radiation code (ARC) which predictéiétd acoustic radiation from a turbofan engine inlet. to first evalu
atereflection, the ARC alone was used. Then a coupled code using both the ARC and a modified version of the BBN/PWC, which
accepts reflected waves and generates updated stator loading, was developedfandxmetdatory runs. Results, thus,faave
shown that reflection from the inlet is significant in bands of frequencies about modal cutons. Reflected amplitudes are high
enoughto indicate that full coupling of the source and radiation fields is needed for accurate noise predictions.
Author (AIAA)
Turbofans;Engine Inletsjnlet Flow; Noise Pediction; Sound Fields\WWave Reflection

19980022377
Wavenumber active structural acoustic contol for smart structur es
Mathur, Gopal B, McDonnell Douglas Corp., USAyran, Boi N., McDonnell Douglas Corp., USA; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4422; Copyrightyal: Aeroplus Dispatch
A wavenumber based active structural acoustic control (ASAC) approach for reducing sound radiation and transmission
throughplanar structures is presented. Active structural acoustic control test resultsftdfcapgzafel subjected to acoustic excita
tion, with and without active control conditions, are discussed. Measured sound intensity and wavéegudecy spectra are
usedto determine the sound power transmitted through the panel for estimating improvement in panel transmission loss due to
thewavenumber based ASAC method. The wavenumber ASAC method is shown to provide sound transmission loss improve
mentcomparable to the conventional ASAC method with microphone as error sensors.
Author (AIAA)
Smart Structues; Active Contol; Acoustic Attenuation; PanelStructural \ibration; Aircraft Noise

19980022410
On vibration and sound radiation of aircraft panel equipped with dynamic vibration absorbers
Sun, Zhaohui, Northwestern Polytechnical Univ., China; Dai, Yang, Northwestern Polytechnical Univ., China; Wang, Chong,
Northwestern Polytechnical Univ., China; Sun, Jincai, Northwestern Polytechnical Univ., China; Northwestern Polytechnical
University,Journal; Oct. 1993; ISSN 1000-275&l¥me 1., no. 4, pp. 470-475; In Chinese; Copyrighta/ Aeroplus Dispatch

Dynamic vibration absorbers attached to aircraft panels fe&tigé in reducing propellénduced cabin noise. Modal analy
sisis here used to systematically analyze vibration and sound radiatoraatcraft panel, and derive formulas for the vibration
reduction and noise reduction obtainable when a dynamic vibration absorber is employed. These formulas make it possible to
discuss theffects of various parameters and the installation position of an absorber on vibration and noise reduction. General
principles are offered for selecting proper values of parameters and proper position of installation. Laboratory tests show that
theoreticalpredictions agree well with test data.
Author (revised by AIAA)
Aircraft Structues; Curved PanelsStructural \bration; Vibration Isolators;Sound \&ves
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19980022445Harris, Miller, Miller and Hanson, In¢cBurlington, MA USA
Federal Interagency Committee on Aiation Noise Annual Report Jan. 1994 - Dec. 1995
Miller, Robert L., Harris, MillerMiller and Hanson, Inc., USA; Eagan, Mary Ellen, Harris, MilMiller and Hanson, InclJSA;
Dec.1997; 145p; In English
Contract(s)/Grant(s): F33615-89-C-0574; AF Proj. 7757
Report No.(s): AD-A334216; AL/OE-TR-1997-0144; No Copyrightai CASI; A07, Hardcopy; A02, Microfiche

The Federalnteragency Committee orviation Noise (FICAN) was formed in 1993 to provide forums for debate over needs
for future aviation noise research and to encourage new development efforts in this area. All Federal agencies concerned with
aviationnoise are represented on the Committee, includiedepartment of Defense, the Department of the Int¢neDepart
ment of Transportation, the Environmental Protection Agency, the National Aeronautics and Space Administration, and the
Departmenbf Housing and Urban Development. FICAN'994 Annual Report provides information on FICAN activities during
calendar year 1994, including: four FICAN meetings, publication of a Repontiatioh Noise Research Conducted by U. S.
FederalAgencies, a public forum, and attendaaod stding of an exhibition booth at the Third Annual Airports Council Interna
tional North America Conference.
DTIC
Airports; Environment Potection;Noise Pollution;Aircraft Noise

19980022480
Noise directivity of unducted counter rotating propfans
Loelgen,Th., Aachen, Rheinisch-#8tfaelische &chnische Hochschule, Germany; Neuwe&h,Aachen, Rheinisch-&¢tfae-
lische echnische Hochschule, Germany; Oct. 1993; In English
Contract(s)/Grant(s): DFG-Sta-174/8-1
Report No.(s): AIAA Paper 93-4441; Copyrightyal: Aeroplus Dispatch

The noise emission of counteotating propfans and propellers (CRP) was studied theoreticallgyaexiperiments giving
specialemphasis to the noise directivity due to the aerodynamic interaction betwegmopellers. Experiments were conducted
usinga 5 x 6 bladed CRP with a diameter of 0.6 m in an open-jet wind tunnel for fakeddainding conditions. CRP noise emis
sion was found to be dominated by the noise due to the aerodynamic interactions. This so-called interaction noise is mainly
radiatedin upstream and downstream direction. THreist ratio between forward and aft propeller has a strong influence on the
directivity. A system ofcomputer programs has been developed to predict the emitted noise. ¢f iB&&des the modelling of
the CRP flow field and the calculation of the unsteady blade loads due aerbhdynamic interaction. These theoretical results
arein good agreement with measured noise levels and sound spectra.
Author (AIAA)
Propeller Fans;Aemacousticsflow Distribution; Aircraft Noise;Noise Pediction

19980022481
Effects of fuselage on popeller noise
Li, Xiao-Dong, Beijing Univ. of Aeronautics and Astronautics, China; Sun, Xiao-feng, Beijing Univ. of Aeronautics and
AstronauticsChina; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4442; Copyrightyall: Aeroplus Dispatch

A theoretical model for multiple propeller noise prediction including fuselage reflecteayseit presented in this papker
this model, fuselage is assumed as an infinitehg rigid cylinder According to image principle, the image in the cylinder will
be a deformed propeller because of the nonlinear transformation. After making some approximations about imagetipeopeller
soundfield of propeller is obtained by solving the Ffowc8ldms-Hawkings equation in time domain. Numerical results show
that the sound field emitted by propeller will vary with different fuselage curvature. On the other hand, some calculations also
showthat the mechanism of interference between multiple propellers may be used for noise control on the fuselage surface.
Author (revised by AIAA)
FuselagesPropellers;Noise Pediction; Sound FieldsSound Pessure

19980022485

Airframe noise radiation from axisymmetric bodies at high subsonic speeds

Revell,J. D., Lockheed Advanced Development Co., USA; Balenh, Eockheed Advanced Development Co., UBdckey

D. F, Lockheed Advanced Development Co., USA; Hickmoi§ F-Lockheed Advanced Development Co., USA; Feltz,,E. P
LockheedAdvanced Development Co., USA; Oct. 1993; In English

Report No.(s): AIAA Paper 93-4434; Copyrightyal: Aeroplus Dispatch
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Airframe noise has been recognized as a floor limiting the benefits of enginesimmisghe 1978, particularly at the landing
approactzertification point for commercial transport aircrathe research in this paper demonstrates the existence of noise radi
ationfrom axisymmetric bodies such as fuselages and nacelles, whichtaneluded in the well-known NASA/ANOPP noise
prediction code. Experiments were conducted inside a high-speed anechoic wind tunnel (HSANWT) having a low turbulence
level. Measurements were made in the acoustic field, using a streamlined probe microphone within the flow. Comparisons
betweermeasurements, with the model installed, and in the empty test section demonstrate a significant SNiRgevef Mach
numbersand directivity angles. Methods of correcting the data for wind tunnel Mach nurfdets efre discussed.

Author (AIAA)
Airframes;Aircraft Noise;Subsonic Speedloise Pediction;Noise Measwgment

19980022490
A computational study of the aepacoustics of otors in hover
BaederJames D., Maryland UnivCollege Park, USA; Gallman, Judith M., NASA Ames Research CéHi; Yu, Yung H.,
NASA Ames Research Cent&iSA; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4450; Copyrightyal: Aeroplus Dispatch

The Euler/NavierStokes solverthe linear Kirchhdfformulation, and the Ffwocs Wams and Hawkings formulation are
hereused to examine the noise from low-thrusting rotors in hover for a wide range of tip Mach numbers and various blade plan
forms.It is demonstrated that, with special attention being given to the numerical solution procedures, a purely CFD method can
calculatenoise for the present conditions both in-plane @uigof-plane. The computed CFD solutions presented furnish a eonsid
erabledata-base for validating simpler aeroacoustics methods.
AIAA
AemacousticsRotor AeodynamicsUnsteady AerdynamicsComputational Fluid Dynamic$yloise Pediction

19980022492
Acoustics predictions and measuements on a transonic popeller
Meijer, Stafan, Flygtekniska Forsoksanstalten, Sweden; Lindblad, Ingemar A. A., Flygtekniska Forsoksanstalten, Saleden; W
lin, Stefan, Flygtekniska Forsoksanstalten, Sweden; Donfelly, Dowty Aerospace Propellers, UK; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4445; Copyrightyal: Aeroplus Dispatch

Acousticpredictions for a scale model research propellelR3Iing a Kirchhdfformulation and a completely linear predic
tion method have been compared with acoustic measurements. The nonlinear prediction metolulsesolver to generate
flowfield values on the surfaces of a finite length cylinder surrounding the propéléevalues on the cylinder are used as bound
ary data for an outer linear acoustic problem by KircRlsaihethodFour test cases with helical tip Mach numbers in the range
0.90to 1.08 were investigated. In the first case where M(hel) was 0.90 the two acoustic prediction methods agree well with the
measuremeresults. For the higher values of M(hel) the sound field was much better predicted using the Hinekinmd. The
resultsalso indicate that the linear prediction method overpredicts the increase in sound level with increasing Mach number for
valuesof M(hel) lager than 1 whereas the Kirchhafethod has a variation with M(hel) that is in much better agreement with
the measured data.
Author (revised by AIAA)
Propellers; Transonic Flight;AeroacousticsNoise Pediction; Wave Popagation;Diffraction

19980022707Harris, Miller, Miller and Hanson, In¢cBurlington, MA USA
Federal Interagency Committee on Ariation Noise: Reporton Aviation Noise Reseach Conducted by US Federal Agencies
Interim Report Jun. 1993 - Jul. 1994
Miller, Robert L., Harris, MillerMiller and Hanson, Inc., USA; Eagan, Mary Ellen, Harris, MilMiller and Hanson, InclJSA;
Dec.1997; 108p; In English
Contract(s)/Grant(s): F33615-89-C-0574; AF Proj. 3037
Report No.(s): AD-A334209; AL/OE-TR-1997-0142; No Copyrightai CASI; A06, Hardcopy; A02, Microfiche

The Federalnteragency Committee orviation Noise (FICAN) was formed in 1993 to provide forums for debate over needs
for future aviation noise research and to encourage new development efforts in this area. All Federal agencies concerned with
aviationnoise are represented on the Committee, includiedepartment of Defense, the Department of the InténieDepart
ment of Transportation, the Environmental Protection Agency, the National Aeronautics and Space Administration, and the
Department of Housing and Urban Development. This report introduces current and planned research topics in aviation noise.
Thework summarized here represents the individual (or sometimes joint) initiatives of member agencies. Fifty-nine projects on
aviationnoise were identified by FICAN members. Areas of stimdjude: investigation of new criteria for determining land use
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compatibility, examination of community reactions to aircraft noise, perception of aircraft noise and hoveiteddby back

ground noise, acoustic issues associated with rotary wing aircraft, noise effects on animals, development and improvement of
computemodels, noise reduction technologies, improved public information materials, and structural déectgye ef

DTIC

Aircraft Noise;Environment Potection;Noise Pollution;Noise Reduction

19980022891
Boom event analyzer ecorder - The USAF unmanned sonic boom monitor
Lee, Robert A., USAFArmstrong Lab., USA; Downing, J. M., USARrmstrong Lab., USA; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4431; Copyrightyal: Aeroplus Dispatch

Thisreport describes the unmanned sonic boom monitor developed by the Netde Bfanch of the Armstrong Laboratory
of the USAF These monitors are referred to as the Boom Event Analyzer Recorders, BEARs. The BEAR captures the full wave
form of impulsive acoustics events while excluding all other acoustic events. The signatures are stored in a digital format for easy
retrievaland analysis. These BEAR systems have been used successfully to capture sonic boom signatures in several sonic boon
field studies and have captured otlmapulsive events in the laboratoihis report summarizes the patented data collection algo
rithms, the operation procedures, data storage and retrieval routines, and the hardware and software of the BEAR systems.
Author (revised by AIAA)
Sonic BoomsiNoise MetersAcoustic Meas@ment

19980022895
Active control of turbulent boundary layer noise in aircraft
Thomas, D. R., Southampton UniWK; Nelson, PA., Southampton UniyUK; Oct. 1993; In English
Report No.(s): AIAA Paper 93-4423; Copyrightyal: Aeroplus Dispatch

In this paper it is first shown thttie problem of a applying active control to simply supported plate excited by a turbulent
boundarylayer can be presented in a form which alldhes application of optimal control theotyis shown that a simple Corcos
modelof the turbulent boundary layer excitation can be modeled as an 'excitationlfiltemilar fashion the radiated power
canbe estimated by means of a 'radiation filtdihe state space forms of the 'excitation filtend 'radiation filter can be com
binedwith the state space model of the plate to give a system state space realization which can be used in the solution of a lineat
guadraticregulator problemOptimal control analysis is then applied to the state equations and optimal reductions in the far field
radiatedpower are obtained for varioasrangements of control forces. These results give insight into the possibilities for obtain
ing useful reductions in turbulent boundary layer induced noise in aircraft by the application of feedback control.
Author (AIAA)
Aircraft Noise;Turbulent Boundary Layecoustic ExcitationActive Contol; Boundary Layer Contil; Noise Reduction
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SOCIAL SCIENCES

Includes social sciences (general); administration and management; documentation and information science, economics and cost
analysis; law, political science, and space policy; and urban technology and transportation.

19980021470
Recentdevelopments in aviation case law
Stroud,James C., Rawle & Henderson, USA; Journal of Air Law and Commerce; Oct. 1993; ISSN 002s8642;59, no.
1, pp. 1-75; In English; Copyright;vail: Aeroplus Dispatch

A variety of cases decided prior to Janubr993 are surveyed. The cases discussed are listed under the following headings:
ForeignSovereign Immunities Act, #saw Convention, FederabiTs ClaimsAct, insurance, product liabilitand Federal avi
ationact. Other cases discussed fall under the subject matters of Fedati@nAAdministration, airports, commercial, and mis
cellaneous.
AlAA
Air Law; Aircraft AccidentsSoveeignty;Legal Liability
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19980021483
Liberalization of restrictions on foreign ownership in U.S. air carriers - The USA must take the first step in aviation global
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